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COURAGE AND SYMPATHY IN DISASTER. 

Apart from the physical causes, the material losses, 
ana the technical lessons of the San Francisco tragedy, 
of which we treated fully in our last issue, there are 
other considerations which, dimly perceived while the 
tragedy was enacting, stand out in bold relief now 
that distance gives them their proper proportion and 
significance. 

For we fee) that our chronicling of this stupendous 
event would be incomplete if we failed to pay tribute 
to the indomitable spirit displayed by the San Fran- 
ciscans, when earthquake drove them to the hills to 
watch the swift obliteration of their city by consum- 
ing fire. We may search all history in vain to find a 
dramatic parallel to that piteous spectacle of two hun- 
dred thousand half-naked and altogether homeless peo- 
ple watching, in hopeless impotence, from the encir- 
cling amphitheater of the hills, the wiping off the 
earth of over twenty square miles of this their pictur- 
esque and passionately-loved capital city of the West! 

To the extraordinary courage and self-control of the 
stricken citizens, and the perfect discipline of the 
United States regular troops, is to be attributed the 
fact that this enormous horde of homeless and utterly- 
ruined people should have come through such a terrible 
ordeal, without even a suggestion of those fatal pan- 
ics, or wild orgies of despair, which might well have 
followed in the wake of such a disaster. 

This is not the time. for indulgence in the common- 
places of moralizing; but again we feel that our rec- 
ord of this event would be incomplete without a ref- 
erence to that spontaneous flood of practical generosity, 
which instantly rolled in upon the stricken people 
from every State and city of the Union. Capital and 
labor, railroad and factory, church an@ theater, all 
have joined hands in ministration, until some twenty 
millions of money an@ unknowh jillidns in supplies 
and@ necessities are now pouring into the devastated 
city. 

The homeless refugees have s@attefed, some never 
to return. The majority, however, will come back to 
a more beautiful city, which, in its broader streets, 
more stable and enduring structures, the better ad- 
justment of its municipal improvements, and above 
all in the unconquerable spirit of its generous and 
gifted people, will retain for San Francisco its well- 
won title of the Queen City of the Far West. 

See eREnAAAgEEEREAEEEEEIEEEE Aina nite ota ReaRne 
AN OPINION FROM PANAMA. 

In regard to the vexed question as to whether it is 
advisable to build a,sea-level or lock canal at Panama, 
it will be admitted that if, among the engineers who 
are now working upon the Isthmus, there is found to 
be a consensus of opinion in favor of one particular 
type, such agreement ought to be taken as very strong 
presumptive evidence that this particular type of 
canal is the best one to build. Among the volumin- 
ous testimony which has been taken before the Senate 
during the past few months, there is on file a letter 
from Chief Engineer Stevens, dated before the publi- 
cation of the conclusions of the Isthmian Canal Com- 
mission, ‘which states that the whole engineering staff 
seems to be unanimously in favor of the construction 
of, a high-level lock canal. The letter says: 

“Of the engineers who are now on the Isthmus in 
the employ of the Commission, of all ranks, of all 
degrees of experience and knowledge, I have yet to 
find a single man who is in favor of a sea-level canal. 
Most of them are very outspoken against such a_pro- 
position; and while it may be said that they are not 
men of world- wide reputation in technical knowledge 
and experience, I claim that an intimate knowledge 
of the conditions, obtained by a residence of ,months 
and years on the ground, is of far more value than 
any theories or conclusions, which may be drawn from 
existing works in other parts of the world, which bear 
not the slightest resemblance to the proposition at 
Panama.” 
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To the engineering ‘mind a statement of this char- 
acter, coming from a Chief Engineer resident on the 
ground, must have a profound significance; for we 
doubt if there is any other profession in which the 
younger members take such a keen interest fn, and 
make such a thorough study of, the larger current 
problems of the day in their particular sphere of work, 
as in that of civil engineering. Climatic and topo- 
graphical conditions exercise such a’ controlling in- 
fluence on engineering works of magnitude, that the 
local experience of a well-equipped man in the field, 
even though he be young in years an@ practice, may 
easily outweigh, for the particular problem in ques- 
tion, the judgment of a ripe experience which is based 
largely upon other conditions in far-distant and widely- 
scattered lands. 

ee a 
TRIAL SPEED AND SEA SPEED. 

Among the advantages claimed for the increasingly 
popular passenger ships of large size and moderate 
speed, should be mentioned the fact that many of them 
are showing in regular service a rate of speed which 
is fully as high as that which they maintained on 
their trials in smooth water. Moreover, because of 
their great weight and momentum and their moderate 
speed, they are not so greatly affected by adverse 
weather conditions as the faster ships, and their com- 
ing and going is marked by great regularity and a 
close adherence to the sailing schedule. If a 23-knot 
ship runs into a heavy head sea, it must make a much 
greater reduction in its speed than is necessary in a 
vessel of say 15 to 17 knots speed; and, consequently, 
it will be more liable to miss a tide and-suffer a 
night’s detention, say at Quarantine, New York, than a 
ship of the slower type. As showing how the big 
vessels of the intermediate type are running Well up 
to their trial speeds, we may take the case of the 
“Amerika,” which, in a recent passage from Cherbourg 
to Sandy Hook of 3,140 miles, -maintained an aver- 
age speed of 17.31 miles an hour; while on its pre- 
ceding easterly passage, it covered a distance of 8,088 
miles in seven days, six hours, and twenty-four min- 
utes, which works out as an average speed of 17.71 
miles an hour. The high-speed liner, however, is not 
in any danger of being forced out of the field by its 
slower sisters; as witness the fact that the North Ger- 
man Lloyd have under construction a twin ship to the 
23Y-knot -“Koicer Wilhelm d@er Grosse,” and that the 
Cunard Company will shortly put a pair of 24% to 25- 
knot vessels in service. So rapid is the increase in 
the number of those who can afford to pay the highest 
rates for Atlantic travel, and so great is the demand 
for rapid transit on the part of those to whom time 
is an object, that we look to-see a limited number of 
25-knot vessels built from time to time for the Atlantic 
service. The majority of the transatlantic liners of 
the future; however, will undoubtedly be of the “Am- 
erika” and the “Baltic” type; for not only are these 
the ships upon which the companies depend for the 
greater part of their revenues, but because of their 
steadiness, absence of vibration, and the more lengthy 
sea trip which they afford, ‘they are becoming increas- 
ingly popular with the traveling public. 
oe 

A RETROGRADE STEP. 

It is decidedly discouraging to learn that a special 
board of the United States army has been the first to 
acknowledge defeat in the attempt which is being made 
by all the gun makers of the world to produce success- 
ful, high-velocity, large-caliber guns. This acknowledg- 
ment of defeat is candidly made,in a recent report of 
the National Coast Defense Board upon the coast de- 
fenses of the United States and the insular possessions. 
The rock upon which the committee’s hopes of pro- 
ducing a_ successful high-velocity gun have been 
wrecked is that ever-present trouble of “sun erosion.” 
From the first introduction of smokeless powaers, with 
the fierce temperatures which accompany the high 
powder pressures that are necessary to secure high 
velocity, gun erosion has been the perpetual béte noir 
of the artillerist. Do what he would to prevent it, 
he has been unable, so far, to find a remedy—which 
is little to be wondered at, when it is stated that 
while he is perfectly familiar with the results of gun 
erosion, he is still very much in the a@ark as to the 
exact way in which it does its destructive work. 
About all that he can tell us regarding this trouble is 
that the surface of the bore is gradually pitted and 
eaten away, the damage being most severe in the first 
few feet of the bore next to the powder chamber, and 
decreasing in severity until the muzzle of the gun is 
approached, when erosion begins again to be more 
marked. Broadly speaking, it may be said that ero- 
sion increases with the velocity; not because velocity 
itself induces erosion, but because high velocity can 
only be secured with high powder pressures, and high 
powder pressures mean énormously high temperatures 
in the gases—these temperatures being supposed to 
run up to something between’8,000 and 9,000 degrees 
at the moment of explosion. 

Many explanations have been offered of this eroding 
action; but it is generally believed to be due to 
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the rush of a certain amount of the gases past the 
shell,.and this is believed to be due to ineffective 
sealing, or obturation, at the base of the shell. The 
rush of the white-hot gas between the shell and 
the bore is supposed to’ burn away the surface of the 
latter in much the same way as a stream of boiling 
water will rapidly melt away a block of ice. 

'The problem may be met in three ways; first, by 
accepting the situation, and using the guns until. they 
become too badly eroded for accuracy, and@ then re- 
turning them to the shops to be relined. This is the 
plan adopted by the British. Another method would 
be to abandon high velocities and go back to the 
heavier projectiles and lower powder pressures of fif- 
teen years ago; while the third alternative would be 
to exhaust every effort to find some better methud of 
obturation, by which the gases could be confined at 
the base of the shell. 

Now of these three alternatives, we regret to observe 
that the Board on National Coast Defense has adopted 
the second, and proposes to go back to the velocities 
that characterized our earlier weapons of the eighties. 
To quote the words of the report: “In developing this 
energy,’ namely, 47,299 foot-tons, due to an initial 
velocity of 2,550 foot-seconds in the 12-inch coast-de- 
fense gun, “the high temperature due to smokeless 
powder and the great increase in the volume of gas 
produce an erosion which materially shortens the life 
of the gun. There is little to warrant the hope that 
any material improvement will be speedily effected in 
the manufacture either of steel for gun construction, 
or in powa@er to overcome this erosion. , For 
these reasons the Board recommends the adoption of 
14-inch guns,” of 2,150 foot-seconds velocity, because 
“by increasing the caliber of the gun, an equal or 
greater fire effect can be secured by employing a di- 
minished velocity,” as compared with the high-velocity 
12-inch gun above mentioned. 

We have placed in italics the clause of the above 
sentence to which we feel compelled to take strong 
exception, for it is contrary to the theories and the 
decided trend of modern gun construction. The en- 
ergy imparted to a projectile varies directly as its 
weight and as the square of its velocity. A lowering 
of the velocity of a projectile calls for a relatively 
much larger increase in its weight if the same energy 
is to be obtained. But the increase of the weight 
means an enormous increase in the weight and cost 
of the gun and its mount and emplacement. This is 
shown in the figures given in this report for the rela- 
tive cost of the 12-inch high-velocity gun and of 
the low-velocity 14-inch gun which is proposed as a 
Bubstitute. The respective costs of the 12-inch gun, 
its carriage, and its emplacement are $43,465, $45,000, 
and $100,000; for the 14-inch gun, the respective costs 
are $60,000, $72,000, and $150,000. One 12-inch gun, 
therefore, will cost $188,465, and@ one 14-inch gun 
$282,000, an excess for each low-velocity piece of 
$93,535. As it is proposed to emplace nineteen of these 
pieces, the country is called upon to expend a total of 
over $1,750,000 in the construction of batteries which, 
look at it any way we will, will mark a retrograde 
step in the art of gun manufacture. 

Furthermore, these 14-inch guns will be @distinctly 
inferior to the high-velocity 12-inch in accuracy; for 
the trajectory, or curve of flight of the projectile, will 
be steeper, and the danger space considerably less, 
particularly at the more distant ranges. A given 
amount of error in the estimate of distance and eleva- 
tion of the gun, which would mean a miss ‘for ‘the 
14-inch, would still involve, because of its flatter ‘tra- 
jectory, a hit for the 12-inch piece. 

It is surely a little early yet for the army (o throw 
up the sponge in this all-important problem of gun 
erosion. We have long believed that it can be solved 
by some method of sealing the ‘base, of the shell; and 
we submit to the Secretary’ of War that if ten per 
cent of the $1,750,000 which it is proposed to spend 
were set aside for an exhaustive experimental investi- 
gation of this problem, a way would be found to 
obviate gun erosion, and prevent this wholesale and 
all-too-early capitulation. 

nt 

That the radio-activity of air may be due to the escape 
of emanations from subterranean regions, to heat in the 
earth’s interior causing the expulsion of negative ions 
from certain oxides, or to ions received from the sun, 
is suggested by H. Nagaoka, in a paper on rad@io-activ- 
ity and geophysical phenomena, published in the Phy- 
gico-Mathematical Soc. Tokyo Proc. The examination 
of the smoke from the volcanoes is proposed as a 
source of information which will enable us to decide 
the question. The possibility of terrestrial magnetism 
being due to the rotation of the earth, the outer crust 
ef which is electrified by the presence of ions escaping 
from the interior, is pointed out. Supposing that elec- 
tro-magnetic mass could be detected by a balance, it fol- 
lows that those atoms whose electrons are moving the 
most rapidly will be the heavier, and the ratio of the 
atomic weights will not be the ratio of the number of 
electrons. Deviations from Prout’s law could thus be 
expected. 
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PROF. SIR GEORGE H. DARWIN. 

Prof. Sir George H. Darwin, M.A., F.R.S., LL.D., 
D.8c., the English scientist at present in this country 
for the purpose of attending the Franklin bicentenary 
celebration at Philadelphia, is the second son of Charles 
Darwin, the great naturalist. The Darwin family for 
generations has included men a@istinguished in the arts 
and sciences; and while the originator of the Darwin- 
ian theory, one of the most eminent investigators and 
thinkers England has ever produced, unquestionably 
overshadows the others, it has not been through his 
reflected glory that his sons have taken their deserved- 
ly prominent position in the world of science. Sir 
George H. Darwin was bornat Down, in Kent, England, 
in 1845. He was educated under the Rev. Charles 
Pritchard, who subsequently became a Fellow of the 
Royal Society, and the Savilian Professor of Astronomy 
at Oxford. In 1864 George Darwin entered Trinity Col- 
lege, Cambridge, from which he was graduated in 1868 
as Second Wrangler and Smith’s Prizeman. From 
1868 to 1878 he was a Fellow of Trinity College, and 
was re-elected in 1884. He studied law, and was ad- 
mitted to the bar in 1874, but he did not subsequently 
practise that profession. 

In the following year he returned to Cambridge, and 
devoted his entire time to the study of the mathe- 
matical and astronomical sciences, and particularly 
to experimental investigations on the pressure of loose 
sands, on changes in the level of the earth’s surfaces, 
and on minor earthquakes. His interest in astromnoe- 
mical and meteorological studies and investigations 
had been aroused prior to this, and in 1870-71 he ac- 
companied the English expedition to Sicily to 
observe the eclipse which occurred during that 
period. In 1882 Prof. Darwin assisted Sir Wil- 
liam Thomson (Lord Kelvin) in the prepara- 
tion of a new edition of Thomson’s and Tait’s 
“Natural Philosophy,’ and in the following 
year was appointed Plumian professor of as- 
tronomy ana@ experimental philosophy at Cam- 
bridge, succeeding the Rev. James Challis, M.A., 
F.R.S., to a chair which Prof. Darwin still 
holds with @istinguished success. From 1885 
to 1905 he was a member of the Council of 
the Meteorological Office of Great Britain, and 
he served on the Meteorological Committee of 
1905. Hie was chosen a member ana later, in 
1879, a Fellow of the Royal Society. Last year 
he was elected president of the British Asso- 
ciation for the Advancement of Science, and 
as the head of that association, he formally 
opened the Victoria Falls Bridge over the 
Zambesi gorge in central Africa in September 
of last year. In 1885 he received “a royal 
medal” from the society for his scientific work, 
and also one from the Royal Astronomical So- 
ciety. ' 

Prof Darwin is an honorary graduate of the 
universities of Glasgow, Dublin, and Padua, 
as well as a member of several British and 
foreign academies of science. 

Prof. Darwin’s published contributions to 
scientific literature include papers on consan- 
guineous marriages, for the Statistical Society; 
jointly with his brother on Small Deflections 
of the Plumb Line Due to Movement of the 
Barth, British Association Report; a series of 
reports to the British Association on Harmonic 
Analysis of Tidal Observations, 1883 and@ later; 
several papers on the same subject in the Proceedings 
of the Royal Society; a series of memoirs on the Ef- 
fects of Tidal Friction on the Earth and on the Moon, 
Philosophical Transactions of the Royal Society; pa- 
pers on subjects cognate to the last, and on Figures of 
Equilibrium of Rotating Masses of Fluid and on the 
Mechanical Constitution of a Swarm of Meteorites, 
Philosophical ‘Transactions of the Royal Society; a 
paper on Periodic Orbits, in 1896; and one on the 
Tides and Kindred Phenomena in the Solar System, 
1898. 

Sa _— + 0 + 
THE PROPOSED AMENDMENT TO THE TRADE-MARK 
LAW. 

A bill has been introduced in the House which has 
for its purpose the amendment of the trade-mark law 
of 1905. : 

One section of the bill authorizes the Commissioner 
of Patents to establish classes of merchandise for the 
purpose of trade-mark registration. A trade mark may 
be registered at the option of the applicant for any or 
all goods upon which the mark has been actually used. 
This will enable both attorneys and applicant to know 
the scope of their trade-mark protection. Up to tke 
present time the Patent Office has registered under 
one application only goods of the same descriptive 
properties. By providing for the classification of trade 
marks, American practice will be brought into accord 
with the trade-mark practice of other countries so far 
as classification is concerned. If the bill becomes a 
law, this provision alone will have a most salutary 
effect. In foreign countries American marks are regis- 
tered only for the class of goods covered by the do- 
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mestic registration. Hence, a large adry-goods house 
which uses one mark on perhaps several hundred 
kinds of goods, and which under the existing law is 
compelled to file a United States trade-mark applica- 
tion for each article of merchandise, is required to file 
exactly the same number of applications abroad, there- 
by incurring a considerable expense. By the provisions 
of the present bill all this will be obviated. One class 
will be covered in America, and one class in each of 
the foreign countries in which the trade mark is to be 
protected. 

Still another section of the amendment provides that 
any owner of a trade mark: who has a factory within 
the United States shall be afforded the same protection 
for marks used on the products of his factory as though 
he were domiciled within the United States. Some 
foreign houses have established. manufacturing plants 
in this country, and manufacture goods which are not 
marked in the same manner as those made in their 
native countries. The foreigner cannot register such 
a mark first at home and@ then-re-register it here. It is 
to protect these foreign manufacturers that the pro- 
vision in question has been inserted in the bill. 

One other amendment deserves attention. It pro- 
vides that ‘‘a description of the trade mark only when 
needed to express colors not, shown in the drawing” 
need be filed. Inasmuch. as almost, every trade mark 
is more or less colored, the preparation of a detailed 
description of the mark-has, been a matter of consider- 
able difficulty. Sometimes the registrant received more 
than he was entitled to; sometimes he was too nar- 
rowly limited. The amendment is intended to cure the 
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evil. Whether the bill will become a law or not, re- 
mains to be seen. 
0 
THE WHISTLING VIBRATION OF A DROP. 

In experiments carried on by T. Terada and set forth 
in an article entitled “Whistling Vibration of a Drop,” 
which was published in the Physico-Mathematical Soc., 
Tokyo, Proc, a capillary end is fused in a glass tube 
5 millimeters in internal diameter, and the other end 
is connected to an air-bag of considerable capacity, 
which is pressed by a constant Weight. 

On wetting the nozzle with some liquid, such as 
water or olive oil, and then blowing through the liquid, 
a musical note of definite pitch is produced, the lat- 
ter depending upon the dimensions of the nozzle, as 
well as the quantity and nature of the liquid. A mi- 
croscopic examination shows that the liquid bubble is 
wide open while the note is sounding, and that the 
note is due to the vibration of the edges of the liquid. 
The pitch varies nearly inversely as the radius of the 
aperture, and inversely as the square root of the den- 
sity of the liquid. It varies @irectly as the square 
root of the capillary constant. When the liquid is 
magnetic, like a solution. of ferric chloride, the estab- 
lishment of a magnetic field about it immediately low- 
ers the pitch in some cases, and raises it in others. 
This phenomenon may be useful for demonstrating the 
magnetism of liquids, or for exploring magnetic fields 
otherwise inaccessible. 


Motor car statistics for 1905 show that 27,840 ma- 
chines were built in Ameriea. Of this number 22,970 
were sold. 
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THE NATIONAL ACADEMY OF SCIENCES. 
BY MARCUS BENJAMIN, PH.D. 

The National Academy of Sciences held its stated 
session in Washington city on April 16, 17, and 18, 
meeting as usual in the National Museum, with Dr. 
Alexander Agassiz, the president of the Academy, in 
the chair. The meeting this year was convened a day 
earlier, so that on the adjournment of the Academy 
the members might participate in the anniversary ex- 
ercises commemorative of the bicentenary of Benja- 
min Franklin, celebrated later in the week under the 
auspices of the American Phil.sophical Society in 
Philadelphia, Pa. 

There were sixteen papers presented at the public 
sessions. Of these the first was “Recent Developments 
of Existential Graphs and Their Consequences for 
Logic,” by Charles S. Peirce, and was a special pre- 
sentation of a method of logic of his own @evising. 
Prof. J. M. Crafts gave a paper on “Primary Stane- 
ards for Temperature Measurements Between 100 deg. 
and 350 deg.,” which was a report of progress in con- 
tinuation of the work that he has so successfully car- 
ried on during recent years. Of more popular interest 
was a paper entitled “Interference of Oviposition of a 
Sargasso Fish with a Flying Fish,” by Theodore Gill. 
It appears that ever since 1872 the Sargasso fish has 
been famous as the builder of a remarkable globular 
nest made of the Sargasso weed, in the midst of which 
it makes its home. This fact was assumed by the elder 
Agassiz in consequence of the nest being used by the 
fish mentioned, and has continued ever since to be ac- 
cepted by writers on ichthyology. During the last 

winter some eggs of the Sargasso fish were ob- 
tained by the Fish Commission and examined 
by Dr. Gill, who at once came to the conclusion 
that such nests could not be made by the Sar- 
gasso fish. It is well known that eggs of certziv 
flying fish possess filaments that could readily 
become entangled with the floating seaweed, 
and consequently build such nests. The argu- 
ments in favor of this theory were skillfully 
presented by Dr. Gill. A highly technical paper 
on “Commelinacee. Morphological and Anatom- 
ical Studies of the Vegetative Organs of Some 
North and Central American Species,” by Theo- 
dore Holm, a non-member of the Academy, was 
presented through the interest of Dr.. Gill. 

The second day’s programme began with the 
presentation of ‘‘The Distribution of American 
Men of Science,” by J. McKean Cattell. It will 
be recollected that Prof. Cattell has recently 
published his book on “American Men of 
Science,” in which he stars the thousand lead- 
ing men in their leading specialties. In the 
printed table which he distributed there were 
five tables showing (1) the birthplaces and resi- 
dences according to States, (2) the residences 
in cities, (3) the distribution according to col- 
leges and other institutions, (4) the attendance 
at various educational institutions, and (5) the 
branches of sciences in which the men consiad- 
ered pursued graduate studies. These facts he 
presented. 

Major Clarence E. Dutton, with the title 
“Radio-Activity and Volcanoes,’ showed. that 
the origin of the former could be traced to the 
latter. This paper, although technical, on ac- 
count of the timeliness of the subject attracted 
much attention. 

Prof. Henry F. Osborn read a paper. written by W. 
J. Sinclair, a non-member of the Academy, entitled 
“Volcanic Ash in the Bridger Beds of Wyoming,’ in 
which the announcement of the finding of extensive 
quantities of volcanic dust in the Bridger beds in 
southwestern Wyoming was made. This was inter- 
preted as explaining the peculiar formation of these 
deposits. which had been previously supposed to be due 
to erosion. The presence of volcanic dust would ex- 
plain in a reasonable way the lack of certain forms of 
life, and also show that a shorter period of time cov- 
ered their formation. Over the title of “Faunal and 
Geologic Succession in Eocene ana Oligocene Basins of 
Rocky Mountain Region,” Prof. Osborn showed that 
the various expeditions sent out by the American 
Museum of Natural History had located very complete 
series of strata showing the entire Eocene formation, 
so that from the study of these, full information as 
to the life prevalent at that time and other facts would 
be available. This was very gratifying, as nowhere 
else was so perfect a series of strata of that period to be 
had. 

Director Charles D. Walcott gave an account of the 
“Cambrian Faunas of China,’ with lantern illustra- 
tions. He told of the expedition sent out under the 
auspices of the Carnegie Institution to study certain 
geological horizons in China, and that as a result in- 
formation has been obtained showing that a better 
series of Cambrian strata could be found there than 
elsewhere. Then passing to the @iscussion of the 
brachiopoda from there, he pointed out the new forms, 
and also indicated many specimens of which similar 

(Continued on page 366.) 
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THE AUTOMATIC CONVEYER IN LUMBERING. 
BY DAY ALLEN WILLEY. 

The development of mechanical processes in connec: 
tion with lumbering an@ other industries in which 
wood in its various forms constitutes the raw material, 
has reached such a point that power conveying ma- 
chinery is being utilized in a remarkable variety of 
ways. To a certain ex- 
tent it has taken the place 
of hand labor and other 
machines in getting logs 
out of .booms and trans- 
porting them to the mill; 
it takes away the planks 
and beams into which 
they are sawed as fast as 
the material is cut, while 
at the same time another 
form of the apparatus 
removes the chips and 
waste material. The em- 
ployment of a system 
which performs this labor 
enables the modern saw- 
mill of large capacity to 
be operated with a very 
small number of hands, 
compared with the days 
when human labor was re- 
quired to such an extent 
to handle the material in 
its various stages. 

A form of log conveyer 
has been perfected and is 
in service which is notable 
for its capacity. It can 
be constructed to operate 
over distances ranging from 50 to 500 feet, and has been 
utilized in transporting logs up to a length of 50 feet 
each.- The accompanying illustration shows a conveyer 
of the Jeffrey system, in which steel chain is em- 
ployed provided with spurs, which are attached to the 
lengths at convenient intervals. The chain travels be- 
tween wooden guides, and can be moved at a speed 
ranging from 50 to 100 feet per minute according to 
the horse-power employed. This averages about & 
horse-power to 100 feet with the conveyer fully loaded. 


Endless Conveyer for Carrying Wood. 
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It will carry four logs ranging from 20 to 25 feet in 
length to every hundred feet if desired. In the illus- 
tration the logs are taken from a dam, being guided 
by hooks to the water end of the chain. Thence they 
are conveyed automatically to the mill, which is not 
shown in the picture. The chip conveyers are con- 


structed in various forms according to the service re- 


A 1,500-Foot Conveyer Used in Connection with a. Pulp Plant. 


quired. As the loads they are intended to carry are 
much lighter than the log haulers, they can be oper- 
ated at a greater speed, running at a rate varying 
from 150 to 350 feet per minute. If the mill is a large 
one and the quantity of waste considerable, high-speed 
conveyers are usually preferred. In one type the roller 
chain is employed. It is:divided into sections of about 
three feet each, and runs in a trough of boards. The 
waste material is dumped onto the conveyer just as it 
comes from the mill, Chips, splinters, and even sticks 
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five and six feet long as well as sawaust are thrown 
into it, but the arrangement is such that it removes 
the material without clogging. In some cases the @dis- 
charging end of the conveyer is carried over bins, into 
which the contents fall by force of gravity. It can 
also be dumped into vehicles automatically and re- 
moved if desired. In another form of chip conveyers, 
endless belts are used, 
which travel in a covered 
way. This apparatus is 
notable for the service it 
can perform under vary- 
ing conditions. The iilus- 
tration shows a conveyer at 
the works of the Oxford 
Pulp and Paper Company. 
It carries chips a distance 
of 1,000 feet between the 
upper portion of the plant 
and the ground. 

The modern pulp mill 
requires such a large 
amount of raw material, 
that in connection with it 
an extensive storage yard 
is usually arranged. The 
necessity of some system 
which will furnish an ade- 
quate supply to the ma- 
chinery is imperative; but 
as the wood comes in vari- 
ous forms ranging from 
logs over two feet in 
diameter to pieces of but 1 
few inches in thickness, 
any conveying machinery 
employed must be ar- 
ranged to accommodate itself to the different dimen- 
sions. The conveyer which is depicted is installed for 
handling pulp wood in lengths ranging from two to 
four feet, and carries the material either at an angle 
or on the level. Utilized for piling the wood in the 
storage yard, it automatically unloads itself. The 
trough of timbers through which it moves is divided 
into sections, some of which can be removed. As fast 
as the logs reach an open section, they drop from the 
trough to the pile beneath. The conveyer illustrated 
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has a length of about 1,500 feet, and can handle from 
300 to 600 cords daily. The horse-power required aver- 
ages from two to three in every hundred feet when 
the conveyer is traveling at this rate per minute. In 
one installation of this sort the pulp wood is loaded 
upon the conveyor from 
railroad cars, carried to 
the storage yard, and 
dumped. At the storage 
yard the conveyer is de- 
pressed to the surface of 
the ground, and this sec- 
tion is used to supply the 
mill from the storage yara. 

The accompanying pho- 
tograph shows one of the 


largest storage yards, 
which is served by two 
conveyers, owing to the 


large quantity of material 
which is handled. One of 
these is composed of joint- 
ed rods, but like the other 
referred to it is endless, 
passing around wheels at 
each terminal. 

Practically:all of the con- 
veying machinery used in 
connection with sawmills, 
pulp factories, and other 
woodworking establish- 
ments is operated by steam 
power for convenience, the 
wheels upon which the 
endless chains or belts 
move being belted to shaft- 
ing or to the flywheel of a 
special engine. To operate 
the largest size rarely more 
than 50  horse-power is 
needed, and the steam can be furnished from the 
boiler plant operating the other equipment. 

——_ > - 0+ oa —____—_ 
THE ELECTRIC LOCOMOTIVES OF NEW YORK, NEW 
HAVEN AND HARTFORD RAILROAD. 

Great interest attaches to the new electric locomo- 
tives now building for the New York, New Haven, and 
Hartford Railroad, because of the unusual conditions 
they are required to meet. An overhead alternating- 
current trolley system is to be installed on the line 
from Stamford to Woodlawn. At the latter station the 
ro#d joins the Harlem branch of the New York Cen- 
tral Railroad, which is to be equipped with a third- 
rail direct-current system. The locomotives must thus 
be adapted to operate with both direct and@ alternating 
current. The alternating-current line will be fed from 
a single power station at Riverside, three miles from 
Stamford and nineteen miles from Woodlawn. Three 
turbine-driven generators will be used, which are so 
wound that they will supply either single-phase or 
three-phase current, and each has a rating of 3,750 
Kilowatts single-phase, or 5,500 kilowatts three-phase. 
Current will be supplied to the trolley system under a 
tension of 11,000 volts; hence no transforming stations 
will be necessary along the line. Each locomotive, 
however, will be provided with a pair of transformers 
to step-down the current to a working pressure. The 
purpose of having two transformers is to distribute 
the weight in the locomotive, and also to provide 
against total disablement of the locomotive in case of 
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of shoes is ‘mounted at each end of the locomotive. 

The motors, of which there are four, each have a 
nominal rating of 250 horse-power, and a continuous 
capacity of over 200 horse-power, comprising a total of 
more than 800 horse-power to each locomotive. 


They 
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are adapted to operate with a voltage of about 285 on 
alternating current, and from 275 to 300 on direct 
current. The motors are of the compensating gearless 
type, and contain some very novel an@ interesting me- 
chanical features. They are suspended from frames, 
which fit over the trucks and rest on the journal boxes. 
Depending from each frame are four bolts provided at 
their lower ends with coil springs, on which the motor 
is supported. The armature is not directly connected 
to the axle of the truck, but is mounted on a quill 
which passes over the axle, with an all-round clearance 
of % inch. On this quill the bearings of the fields are 
mounted. The quill is formed with a wide flange at 
each end, and projecting from the face of each flange 
are a series of pins adapted respectively to engage a 
series of pockets in the hub of the wheel. Around each 
pin is a coil spring with its coils progressively eccen- 
tric, and these bearing against the sides of the pockets 
serve to transmit the motive power to the wheels. To 
prevent wear, steel bushings are fitted over the pins 
and into the pockets, and between these the eccentric 
springs operate. This construction provides for a Cer- 
tain amount of vertical and lateral movement, while 
the motor is centered axially by the compression of 
the springs between the end walls of the pockets and 
the flange of the quill. Strong coil springs are fitted 
into the ends of the pins, and bear against the end 
walls of the pockets to take up the end play of the 
motor. In order to prevent the motors from pressing 
against the wheels when thrown by centrifugal force 
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beams used in the framework of the car are utilized to 
provide conduits through which air is pumped by 
means of a fan in the cab to the motors and trans- 
formers. As this air is taken from within the cab, it 
is fairly dry and clean. The air current, aside from 
carrying off the heat gen- 
erated by resistances, also 
serves to Keep the motor 
free from dust. The loce- 
motives measure 36 feet 4 
inches over all, and have a 
weight of about 85 tons. 
Tests of one of these loco- 
motives have proved very 
favorable. A 250-ton train 
can be handled on a 
through service with a 
speed of 60 miles per hour, 
while heavier trains will be 
hauled by two or more lo- 
comotives coupled together 
and operated in multiple. 
In local service a 200-ton 
train can be operated at an 
average speed of 26 miles 
per hour with stops about 
two miles apart, and mak- 
ing a maximum speed of 
about 45 miles an hour. 
The frame, trucks and cab 
of the locomotive were con- 
structed by the Baldwin 
Locomotive Company, and 
the electrical equipment 
is being installed by the 
Westinghouse Electric an: 
Manufacturing Company. 


A novel use of com- 
pressed air is made by 
some railway companies in the Southern States of 
America, says the Railway News. When the loads of 
cotton for export are being taken to the coast, there 
is always some danger of such highly inflammable 
material becoming damaged through sparks from the 
lecomotives. To prevent this, the locomotive boilers 
are filled with compressed air. A train load of several 
thousand bales of cotton can be hauled by these loco- 
motives at a rate of twelve miles an hour, although no 
fire whatever is used in working them. 

—_——_—_- > 0 +o oo 
A NEW METHOD OF HEATING SWITCHES. 

The greatest difficulty’ that railroads have to con- 
tend with in winter time is the blocking of switches 
with snow an@ ice. While it is a comparatively easy 
matter to clear the main line of a heavy fall of snow, 
in the yards even a moderate fall of snow is apt to 
demoralize the schedule. If the storm is a dry one, 
the difficulty is confined to shoveling away the snow 
at the switches. This in itself is no small task in a 
busy yard, crowded with a maze of converging and 
crossing lines; but when the snow is wet and then 
freezes, the difficulty is increased many fold, and 
serves sonietimes to completely tie up and demoralize 
the system. To overcome these serious conditions, 
various suggestions have been put forth. Attempts 
at heating the switches electrically have proved very 
expensive and quite dangerous, owing to the possi- 
bility of short circuits in the network of rails. Steam- 
heated switches have also met with but little success, 
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injury to one of the transformers. Current will be 
collected by means of a pair of pantograph-type, bow 
trolleys. Eight collecting shoes are also provided for 
the third-rail system, four of the shoes being designed 
to run under the power rail and the others on the top 
of the rail, thus allowing for conditions on the New 
York Central portion of the road. A pair of each type 
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at curves, they are adapted to bear against rails on 
the truck frames. This construction has proved an 
excellent one. The’ entire locomotive is spring-sup- 
ported with the exception of the driving wheels, axles, 


‘and journal boxes. 


A novel feature of the new locomotive is the system 
of ventilating the motors. In this system the channel 


due to the danger of condensation, and subsequent 
freezing, which would entirely block the steam pipes. 
A new system has recently been developed by Mr. 
Frank L. Young, of Boston, Mass., which is calculated 
to overcome the above-mentioned objections. In place 
of steam, heated oil of a special quality is circulated 
through pipes placed between the ties. The advantage 
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of oil over steam is that it retains its heat better, and 
will not chill at 20 to 25 deg. Fah. below zero. Fur- 
thermore, if it should chill, it will not expand and 
burst the pipes as water would when freezing. Steam 
must be delivered to the pipes at a high temperature, 
while oil can be circulated without pressure at any 
degree between 20 deg. below and 400 deg. above zero, 
and furthermore, the plant can remain idle in very 
cold weather when it is not required for melting snow. 
A test of this system was carried on at one of the 
switches in the yard of the Boston & Maine Railroad 
at Boston last winter. The plant for heating the oil 
was located about 350 feet away from the switch, and 
consisted of a 3-horse-power fire-tube boiler, a gear 
driver, a screw pump, an@ a tank. The heater and 
tank contained the special oil, which was carried to 
the switch in an underground line of pipe. The oil 
was forced through the pipes by the pump at any de- 
sired temperature, and returned again to be reheated. 
At no time was it found necessary to heat the oil 
above 270 deg. At the switch a number of covers or 
boxes were placed over the pipes, so as to retain the 
heat and Keep the ground in the vicinity in a normal 
summer condition. The great value of this was that 
in time of a snowstorm the melted snow would a@rain off 
into the ground just as it would during a summer 
shower, as the ground would be kept from freezing by 
the heat of the pipes. The past winter furnished no 
very severe storms which ‘could show the value of 
this system under extreme conditions. However, on 
March 15 last, a snow storm occurred which continued 
all day and a part of the night. From seven to nine 
inches of snow fell. A wind of between 30 and 40 
miles an hour @rifted the snow to a depth of two feet 
or more in many places. The accompanying photo- 
graph shows the condition of the switch immediately 
after this storm. It will be observed that not a par- 
ticle of snow remained about the switch except in a 
few places on the ties, which are insulators’ of heat, 
nor was there any collection of water to freeze after- 
ward and causé trouble, because the moisture was all 
drained away into the dry ground. On the average 
eight inches of snow is equivalent to one inch of rain. 
Hence it will be evident that even a very heavy fall 
of snow would be melted and drained off without any 
serious difficulty. 
te 
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forms had been found in this country. The final paper 
was on “Recent Solar Investigations,’ by George E. 
Hale, who showed with lantern slides the installation 
of the observatory erected on Mount Wilson in Cali- 
fornia, and dwelt especially on certain forms of ap- 
paratus specially desired for the study of the com- 
position of the sun. In the domain of astro-physics 
Dr. Hale stands foremost in this country, and excep- 
tional opportunities have been afforded him by grants 
from the funds of the Carnegie Institution. 

On Wednesday the final session of the Academy was 
devoted to the consideration of a paper on “Some Re- 
cent Solar Eclipse Results,” by W. W. Campbell and 
C. D. Perrine, of the Lick Observatory, and was a pre- 
liminary presentation of a number of photographs 
taken during recent eclipses by the authors. The pe- 
culiar features of the corona were the subject of their 
special consideration, but no final decisions were at- 
tempted. Prof. M. I. Pupin discussed his work on 
“Feeble, Rapidly Alternating Magnetization of Iron,” 
and described. the @ifficulties encountered and over- 
come in the securing of an iron suitable for his special 
researches. Essentially, he found that the mechanical 
treatment of an iron had much more to do with ac- 
complishing this result than its chemical composition. 
By what might be called a slow process of annealing, 
he believed that the molecules of iron arranged them- 
selves so as to be most satisfactory in yielding a per- 
manent kind of iron. ; 

A paper entitled “The Life History of Pterophryne,” 
by Theodore Gill, was presented by title, and in the 
absence of the authors, biographical memoirs of Ad- 
miral John Rodgers by Asaph Hall and of George P. 
Marsh by William M. Davis were also presented by 
title only. 

The final paper of the session was “On the Classi- 
fication of the Cidaride,’ by Alexander Agassiz and 
H. L. Clark, and was presented by the senior author. 
He first called attention to the fact that the Cidaride 
represented a variety of sea urchins that had per- 
sisted since the Jurassic period, and said that numer- 
cus authors had attempted to make a classification of 
this family, but the results had not been satisfactory. 
Too much stress had been laid upon special features, 
such as the spines, which subsequently were found to 
vary in individuals, thus vitiating the classification. 
Finally, Mr. Clark had made a complete investigation 
of the family, and from a study of all of their char- 
acters had prepared a classification that was applicable 
to both the fossil and living members of the family. 

The biennial conferment of the Henry Draper gold 
medal for distinct contributions to astronomical science 
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was this year made to William W. Campbell, director 
of the Lick Observatory in California. As Dr. Camp- 
bell was present at the meeting, the actual presenta- 
tion was made at the dinner given on Tuesday night 
by President Agassiz. 

Only four persons may be elected during one year 
to the Academy, and the names underge the most care- 
ful scrutiny even before they reach the electing body. 
This year three new members were chosen. They were 
Josiah Royce, professor of the History of Philosophy 
in Harvard University in Cambridge and famous for 
his historical and philosophical writings; Benjamin 
Osgood Peirce, also of Harvard University, where he 
fills the chair of mathematics and natural philosophy; 
and William Berryman Scott, who is professor of geol- 
ogy and paleontology in Princeton University. Prof. 
Scott has long been known as the leader of the Prince- 
ton expeditions to the West for paleontological ma- 
terial. : 

In addition, Prof. Wilhelm Ostwald, of Leipzig, and 
Prof. H. A. Lorentz, of Leyden, were elected as foreign 
associates. 

The Academy will hold its autumnal meeting in Bos- 
ton, Mass., beginning on November 20 next. 

THE HENDRICK HUDSON MEMORIAL BRIDGE. 

In a little over three years from the present date, 
New York city proposes to celebrate the tercentennial 
of the discovery of the Hudson River, by the formal 
opening of the truly magnificent memorial bridge 
which forms the subject of our front-page engraving. 
That the event’ will have the enthusiastic co-operation 
of the State through which the Hudson River runs, is 
certain, while national interest will be as broad as 
the Union itself in an event which cannot fail to 
awaken interest throughout the whole world. It is 
not our purpose in the present article to dwell upon 
the facts connected with the discovery of the Hudson 
by the intrepid English navigator. It is enough to 
state that although he was English by birth, it was 
from the Dutch that he received the recognition and 
financial assistance which enabled him to set sail in 
the little “Half Moon.” It was natural that, after the 
scant encouragement which he had received in his na- 
tive land he should signalize his appreciation of his 
royal welcome by the change of his name from Henry 
to Hendrick. This, according to the best authorities, 
is the name under which he sailed, and by which the 
centennial memorial should be known. 

The voyage which resulted in the discovery of the 
Hudson was begun in the early spring of 1609, under 
the direct orders of the Dutch East India Company. 
Hudson made land in latitude 44 degrees north, and 
then sailed south until he discovered the noble river 
which bears his name. For fifty leagues the adven- 
turous navigators of the “Half Moon” pushed their way 
up the river, crossing its broad bays, stemming the 
swift currents where the stately mountains converge in 
the highlands to narrow its channel, and@ finding the 
country “a land as pleasant with grass and flowers and 
goodly trees as any they had seen.” 

From a study of the perspective drawing on the 
front page of this issue, an excellent idea may be 
gained of the great proportions and architectural and 
engineering beauty of the proposed memorial bridge. 
It will span the Harlem River at the point where it 
connects with the Hudson, and it must be acknowl- 
edged that, in view of the topographical dnd scenic 
features of the site, no better one could have been 
found within the limits of Greater New York. Apart 
from its intrinsic worth as a memorial structure, this 
lofty viaduct will form an important and greatly-need- 
ed link in the parks and driveways, which at present 
lie scattered over Greater New York, in a somewhat 
disjointed and unrelated way, and with no adequate 
means of communication from one to the other. The 
bridge will have particular value as forming an im- 
portant extension of the Riverside:Drive which reaches 
from Seventy-second Street, by way of the steel via- 
duct across Manhattan Valley and@ the Lafayette Boule- 
vara, to the picturesque heights of Inwood. Here the 
viaduct will carry the driveway, at an elevation of 
about 170 feet above the water, to the opposite heights 
above Spuyten Duyvil, where the automobilist and the 
driver will find themselves in touch with the fine sys- 
tem of roads which extends up the easterly bank of the 
Hudson and radiates through picturesque Westchester 
County. : 

As a preface to our description of the memorial 
bridge, we wish to emphasize the fact of its monu- 
mental proportions, which are on such a scale as to 
render it by far the most important memorial structure 
of its kind ever planned. From abutment to abutment 
it will have an extreme length of a little under half a 
mile, or to be exact, 2,500 feet. It will consist of a 
central steel arch, measuring 825 feet from center to 
center of end pins, and two massive masonry ap- 
proaches consisting on each side of a series of arches 
of from 65 to 90 feet span. The center steel span will 
be the largest but one in the world, being only 15 
feet less in length than the celebrated steel-arch bridge 
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over the Niagara gorge. As herewith shown, the cen- 
ter span is carried on four great trussed arches of the 
three-hinged type, although if the larger appropria- 
tions asked for be granted, it is probable that among 
other improvements that will be rendered possible, 
will be the substitution of two-hinged arches for the 
three-hinged, as here shown—a change which will in- 
sure more perfect harmony of the steel span with the 
architectural features of the whole design. The via- 
duct throughout will have a width over parapets of 
100 feet, and will provide for two 18-foot sidewalks, 
and a central 60-foot roadway. The main abutments 
are each pierced by two colossal arches of 65 feet span 
and no less than 120 feet clear interior height. Beyond 
these the northerly approach is carried on five arches 
and the southerly approach on two, the latter each 
being of 90 feet span. 

A notable fact in the design is that the engineer and 
the architect have thoroughly co-operated in the pro- 
duction of the final plans. Too often, in fact almost 
entirely, it may be said, there has been no such col- 
laboration in the design of municipal bridges, and 
some of the most important structures in New York 
city have suffered greatly in this respect. The archi- 
tectural treatment is what might be called the modern 
classical. No attempt has been made at elaborate 
adornment, the colossal scale of the work rendering 
such adornment unnecessary an@ futile. The decora- 
tive features have been confined almost entirely to 
details of a kind that can be seen and appreciated from 
the @riveway itself. 

The strictly memorial character of the bridge will 
be greatly assisted by the fact that at the approach 
to the viaduct on the Inwood side and in line with 
the axis of the bridge, there is a natural hill or knoll 
similar to that on which Claremont is situated at the 
corresponding entrance to the Riverside viaduct, which 
will. be utilized for the erection of a Hudson memorial. 
The knoll is about 35 feet in height and the roadway 
will swing around it on the east and west and meet‘in 
the plaza which’ forms the entrance to the viaduct. 
This memorial will take the form, probably, of a mas- 
sive pedestal surmounted by a statue of Hudson, or 
possibly a model of the historic craft in which he 
sailed. This feature, however, is not included in the 
plans which are covered by the present and requested 
appropriation, but will probably be carried through by 
popular subscription. 

As the tercentennial takes place in a little over three 
years from the present date, it is evident that a start 
on the construction of the bridge should be made at 
once. The city has already appropriated $1,000,000, 
and a committee of the Board of E’stimate, including 
the Comptroller, and the Presidents of the Boroughs 
of the Bronx and Manhattan, has recommended that 
a further appropriation of $2,000,000 be made, thus 
bringing the total appropriation for the whole struc- 
ture up to $3,000,000. The proposal has the hearty 
indorsement of the Mayor, and it is probable that it 
will be carried through at an early date. 
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The Current Supplement, 


An article on single-phase locomotives and motor 
cars in Bavaria and Sweden, by Frank C. Perkins, 
‘opens the current SUPPLEMENT, No. 1583. Of technol- 
ogical importance is an article by Felix Lindenberg 
on the uses of natural asphalt in the arts. Valuable 
formule are given. Mr. James P. Maginnis’s third in- 
stallment on Reservoir, Fountain, and Stylographic 
Pens is published. The selection of Portland cement 
for concrete blocks is discussed by Richard K. Meade. 
Alexander G. McAdie presents the third installment 
of his treatise on lighting and the electricity of the 
air. To the man who likes to experiment at home and 
learn something for himself of the elementary laws of 
physics, an article on experiments with a lamp chim- 
ney will be welcome. Other articles of interest are 
those on the Renovation of Worn-out Soils, the Mys- 
tery of Man’s Capacity to Answer a Simple Question, 
Liquid Crystals, and Heat Insulation. 


Self-Igniting Mantle. 


Platinum sponge becomes incandescent on contact 
with gas and causes its ignition. This phenomenon has 
given rise to various arrangements for producing the 
flame direct. MM. Rouxeville and Michaud have pat- 
ented in France a process in which ‘the addition of 
any foreign apparatus to the mantle is avoided. They 
have recourse simply to a mixture in which platinum 
sponge is the essential ingredient, composed of refrac- 
tory and adhering substances. Impregnated with this 
mixture in its upper texture, the mantle has the power 
of igniting the gas, and of thus becoming incandescent. 
The stem may also be covered with the composition, 
and the same result secured. 

- e+ O&+ so —= 

A statue of Mathias Baldwin, founder of the Balt- 
win Locomotive Works, has recently been presented to 
the city of Philadelphia by the officials of the works, 
ana will be placed in Fairmount Park. 
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Correspondence. 


The Behring Sea 
To the Editor of the ScIENTIFIC AMERICAN: 

In your issue of April 7 I read with much interest 
the article “Tunneling Behring Sea.” I was over the 
ground in 1900, and think you are safe in saying that 
a tunnel is not the proper way to make the connection 
between Alaska and Siberia. But there is no reason 
why a ferry could not be run across Behring Strait. 

It would have to be a special type of double pro- 
peller boat. The Eskimos go across the strait in their 
skin boats. The heaviest ice that is ever in Behring 
Sea is that which goes down the Yukon River in the 
spring. There is a current in Behring Sea that sets 
north, and takes all the ice into the Arctic. There is 
no reason why a large car ferry could not make regu- 
lar trips. J. H. Woop. 

Stony Fora, N. Y., April 9, 1906. 

[Some interesting details concerning the engineer- 
ing difficulties that would have to be encountered: in 
the construction of a railroad connecting Russian Si- 
beria with Alaska via the Behring Strait is afforded 
by Mr. Harry de Winat, the well-known explorer, who 
is thoroughly conversant with the country through 
which the contemplated railroad would be built, as he 
passed through this region on his memorable overland 
journey from New York to Paris in 1901. 

He states that it would be necessary to lay down 
over 38,000 miles of track. The chief obstacle is the 
Siberian “tundra,” which a train would have to cross 
before reaching the Strait. Tundra is a native word 
signifying the vast expanse of swamp and marshlana, 
interspersed with numberless stagnant lakes, which 
extends for thousands of miles across the Arctic zone 
in Siberia. In summer time the tundra is like a wet 
sponge, into which even a man sinks knee deep at 
every step, and consequently the natives seldom ven- 
ture any distance from home save by lake or river. 
From May to October settlements are completely iso- 
lated by this vast ocean of swamp. It is only in win- 
ter, when the tundra has been covered with a layer 
of hard-frozen snow many feet in depth, that these 
people are able to move from one place to another in 
a dog or reindeer sled. 

The tundra section of the line he estimates would 
cost about one hun@red million dollars, for every 
wooden cross-tie would have to be imported into this 
treeless country. There is a general impression that, 
although the winter would probably impede the traffic, 
trains could easily run up to the Behring Strait during 
the summer, whereas this is the very season when the 
line would be rendered absolutely useless by floods 
and the yielding of the Swampy treacherous tundra. 
As to the winter, during his three months’ trip from 
Yakutsk to Behring Strait in dog and deer sleds, furi- 
ous blizzards frequently piled up snow drifts twenty 
feet high and a couple of miles in extent in the course 
of a few hours.—ED.] 

~— -— 8 
SteNar Universe in Miniature. 
To the Editor of the ScIENTIFIC AMERICAN: 

Having recently taken up the study of astronomy, | 
am much interested in the articles on that subject 
which from time to time appear in the ‘ScreNTIFIC 
AMERICAN. Nothing perhaps is more difficult to the 
beginner than to form a just and adequate conception 
of the vast scale on which the stellar universe is con- 
structed; and with a view to a diminution of this @if- 
ficulty, I would like to suggest an imaginary illustra- 
tion which I have found very helpful to that end. 

Let us suppose a miniature representatjon of the 
heavens on a scale of one hundred millions of miles 
to the inch. On such a scale our sun would be rep- 
resented by an incandescent particle, or minute globe 
(about one-hundredth of an inch only in diameter, but 
radiating its light and heat to a great distance around), 
the earth (a mere speck) would be located at a dis- 
tance of about one inch from the sun, Mars at 14% 
inches, Jupiter at 5, Saturn at 9, Uranus at 18, and 
Neptune at 28 inches. Now, in regard to the “fixed” 
stars, it is a somewhat remarkable coincidence that 
light (speeding at 192,000 miles a second) traverses 
in one year a distance which corresponds approxi- 
mately to one mile on the above scale of one hundred 
millions of miles to the inch; therefore, Alpha Cen- 
tauri (the nearest of the “fixed” stars), whose light 
takes about three and a half years to reach the earth, 
would be represented in our imaginary sphere by an- 
other incandescent particle—or rather (being double) 
by two such particles—at a @istance of about three 
and a half miles from our own sun, with its attendant 
planets, and, in like manner, all of the other “fixed” 
stars would be placed at distances approximating in 
miles to the same number of years that it takes for 
their light to reach the earth, based on the determina- 
tion of their parallax: thus Sirius would be distant 
about 15 miles, Vega 22 miles, Arcturus 28 miles, Po- 
laris 45 miles, Capella 70 miles, and so on, in various 
directions. It will thus be seen that in order to repre- 
sent, on this very diminutive scale, the starry sphere 
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(of which our own solar system forms so minute, but 
not “insignificant,” a part) it is necessary to imagine 
a sphere of many hundreds of miles in linear dimen- 
sions—to say nothing of stellar systems which perhaps 
lie entirely outside of our own, and which, even in our 
best telescopes, are lost in the depths of space. 

If it be objected that this imaginary illustration im- 
presses one most with a sense of the comparative 
vacuity of space, it may be observed that space is 
nothing to a Creator who is invested with the attri- 
bute of Infinity; and it may be fairly assumed that the 
stars are not, generally speaking, removed to greater 
distances than are required by those physical laws to 
which, in common with all created matter, they are 
obedient. Henry J. Evans. 

1125 Paseo, Kansas City, Mo., April 18, 1906. 

P. S.—Since writing the above, I have referred to 
the article, by Prof. Larkin, which appeared in the 
ScIENTIFIC AMERICAN of February 3, 1906, and taking 
the figures there given (which are based on a light 
velocity of 186,000 miles per second) I find that, if 
the earth be supposed at a distance from the sun of 
exactly one inch (which would give a scale of 93,000,- 
000 miles to the inch) the fixed stars would, on this 
scale, be located at distances in miles corresponding 


with remarkable precision to their light years. 
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How One Tree Can Grow Within Another. 
To ‘the Editor of the ScIENTIFIC AMERICAN: 

I inclose herewith a singular proof of your opinion 
as expressed in the accompanying cutting concerning 
the possibility of one tree growing inside another. 

My wife and [ @iscovered this phenomenon while 
making a walking tour in Japan in 1895. As is usual 
with natural curiosities in Japan, there was a small 
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A CURIOUS OLD CRYPTOMERIA WITH ANOTHER 
CRYPTOMERIA GROWING WITHIN IT. 


Trunk said to be 65 Japanese feet in ‘circumference and the trunk of the 
inner tree to be 9 feet in circumference, The outer trunk is about 30 
feet high, The outer tree was destroyed by the eruptien ef Osama 
Yama 180 years ago, The inner tree is about 11@ years old. 


shrine with stone lanterns, and across the road a tea 
house for pilgrims. The trees were so curious that we 
stopped and had@ a cup of tea and a gossip with the 
voluble old landlady, while I made the accompanying 
sketch from a point of view from which it would have 
been difficult to have obtained a photograph on account 
of the bad light. 

I obtained a photograph from the old woman, ana I 
wrote up the data she gave me on the back of the 
photograph. I do not remember now the @ifference be- 
tween a Japanese foot and an English foot, but it is 
very small, and to the eye the dimensions would corre- 
spond to English measure. F. M. BaRBeEr, 
Commander U.S. N. rtd., late Naval Attaché at Tokio. 

14 Rue Cimarosa, Paris, March 2, 1906. 

0 

Earthquakes and Dam Construction at Panama. 
To the Editor of the ScIENTIFIC AMERICAN: 

In your issue of March 31 under editorial “Earth- 
quakes and Dam Construction at Panama,’ you state 
that “there exists im an ancient church in the canal 
zone a masonry arch, which is so flat that by all the 
laws of equilibrium it should long ago have fallen in.” 
I find in the Encyclopedia Britannica, vol. xviii., p. 208, 
that September 7, 1882, the facade of the cathedral at 
Panama was destroyed by an earthquake. I also have 
an impression that a very severe earthquake occurred 
there in the eighteenth century, but at present cannot 
verify it. 

The Gamboa dam would be 50 feet higher than the 
dam at Gatun, but I can conceive of no reason why it 
could not be backed up by as great a thickness of earth 
ana@ clay. Should the filling be composed of rocks in 
large masses immediately back of the concrete, then 
back of that the earth and clay continued, say, 300 feet 
at the base to 100 feet in thickness at the top, pro- 
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tected by rock fragments from scour in case the water 
is allowed to flow over the crest, I do not see why the 
Gamboa dam cannot be made as secure as the one at 
Gatun, 

To my mind the greatest danger from earthquakes 
would lie in the locks themselves, unless made mono- 
lithic of reinforced concrete; to make them reasonably 
safe from earthquakes their sides and bottoms, unless 
they rest on rock, should be so thick that they would 
be more expensive to build than many dams like the 
one proposed at Gamboa. 

If we are to have locks, why not adopt the high- 
level plan of Bunau-Varilla or Mr. Bates? But would 
it not be much better to patiently excavate the canal 
at sea level? SAMUEL F. ADAM. 

Franklin, N. Y., April 9, 1906. 


Automobile Notes, 

The Vanderbilt Cup race will again be run in Ameri- 
ca this year, over the same course as was used last 
year on Long Islan‘l. The date set for the race is 
October 6, and the eliminating race which precedes it 
will take place on September 22. The first five cars 
that finish in the latter race will constitute the Ameri- 
can team, :nd the choosing of the team will not be left 
to the racing board of the A. A. A., as it was last 
year. The requirement of a differential on the cars 
which compete has been withdrawn. The Darracq 
car, Which won last year, had no differential and, ac- 
cording to the rules as they then stood, it should not 
have been allowed to compete. 

At an automobile meet held on Ventnor Beach, at 
Atlantic City, during three days of last week, Walter 
Christie with his reconstructed double-end, direct-drive, 
110-horse-power racer, proved his claim that he has 
the fastest American racer by carrying off all the 
speed records. On April 26, the first day of the meet, 
he lowered the best previous record of a mile from a 
standing start by 144 seconds. He covered the dis- 
tance in exactly 53 seconds, or at a rate of speed of 
67.92 miles an hour. The second day of the meet he 
beat the 30-horse-power Darracq racer, which won the 
last Vanderbilt cup race, twice in two heats of the mile 
race for heavy-weight gasoline cars. Although neither 
racer made very fast time, Christie covered the mile 
in 46 2-5 seconds, and beat the Darracq in the final by 
about two feet. On the last day Christie made a new 
record for the beach by driving his car a mile in 351-5 
seconds, or at the rate of 102.27 miles an hour. His 
nearest competitor, the -80-horse-power Darracq, cov- 
ered the distance in 39 seconds, or at the rate of 92.36 
miles an hour. A stripped English Daimler touring 
car made a mile in 554-5 seconds, which was at the 
rate of 64.53 miles an hour. Other noteworthy per- 
formances during the week were the covering of a mile 
in 1 minute and 2-5 of a second, by the middle-weight 
Reo Bira@ racer, fitted with two 16-horse-power double- 
opposed-cylinder Reo engines; and the covering of a 
mile in 1 minute and 36 seconds by a 10-harse-power 
Maxwell runabout, using kerosene oil as fuel. This 
was better time than was made by another Maxwell 
car using gasoline, although the best time made by any 
of these runabouts was 1:25 3-5, the car being driven 
by Mrs. J. N. Cuneo. A considerable number of races 
were run by standard touring cars, but in none of these 
were any records of special interest made. 

et ee 
A Contest of Spring-Wheel Cars. 

An automobile event of a novel character is the 
concourse of spring-wheeled cars which will be held in 
France over a distance of 1,200 miles. Starting from 
Paris, the cars will make the trip to Lyons, Marseilles, 
Nice and return. Eight days, with distances under 
240 miles a day, has been decided upon, starting on 
the 18th of April. Two main classes of spring-wheeled 
cars are provided, and each class is divided into two 
sections. The first class includes wheels having elas- 
tic tires (no pneumatics) but no other elastic parts. 
In the second class are the spring wheels proper, hav- 
ing the elastic part between the hub and the tire. 
The first sub-section of each class takes in the cars 
whose total piston surface does not exceed 50 square 
inches, or for a four-cylinder motor a maximum cylin- 
der bore of 4 inches. The total weight of the car in 
running order with the passengers and ballast is to be 
at least 3,300 pounds. In the second sub-section are 
classed the cars having a piston surface of 82 square 
inches, or a 5-inch bore for a four-cylinder motor. 
The total weight in this case is to reach 4,000 pounds. 
The competitors. are to specify the character of the 
pieces Which they expect to replace in the wheels along 
the route, and also hand in a adrawing of the wheel 
and a complete tire or spring wheel as a specimen. 

————— — +O = -- 

English shipbuilders in February launched 31 ves- 
sels, aggregating about 74,861 tons, as compared with 
21 vessels, of 43,694 tons, in January, and 18 vessels, 
of 40,415 tons, in February last year. In the two 
months English builders have launched 52 vessels, of 
118,555 tons gross, against 44 vessels, of about 93,152 
tons, a year ago. 
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CURIOSITIES OF NAVAL ARCHITECTURE--EOUND SHIPS 
AND GLOBULAR VESSELS. 
BY LIEUT.-COL. C. FIELD. 

We have all heard of the “Three Wise Men of .Goth- 
am,” who “went to sea in a bowl,” and doubtless we 
have, most of us, tempered our sympathy with their 
fate with the reflection that on this occasion their wis- 
dom was at fault or they would not have tempted 
Providence in such an unsuitable craft for ocean travel. 
But were they so very foolish after all? Is a round 
vessel necessarily unseaworthy? At one time and an- 
other there have been found a good many people ready 
to answer this question in the negative. The late Mr. 
John Elder, for instance, a noted shipbuilder in his 
day, was at one period a strong advocate for the con- 
struction of circular ironclads. Two warships of this 
kind were actually built by the Russian government on 
a modification of his plans. After all, a circular ves- 
sel is anything but a novel idea. Herodotus says: 
“Vessels that sail @own the river to Babylon are cir- 
cular and made of leather;” and, strange to say, such 
circular boats, made of a framework covered with 
skins, are in use at Bagdad at the present day. Per- 
haps, though, we ought not to consider any survival 
strange when we consider that we are dealing with the 
“unchanging East.” 

Somewhat similar, though much smaller, are the 
round coracles used in the East Indies to pass the rocky 
rapids of the Boani River. These little vessels are 
made of split rattan covered with oilcloth. They are 
called “parachals” and are in the form of a shallow 
saucer about two feet ten inches in diameter and only 
seven inches deep. Their crew consists of one man, 
who steers with a small single-bladed paddle. In this 
connection we may note that the coracles that 
have been in use in some parts of Great Brit- 
ain for thousands of years are, though not cir- 
cular, yet very nearly as wide as they are long. 

In the early days of sailing ships—at any 
rate in European waters—the “round ship” 
was a usual and@ distinct type as opposed to the 
galley class of vessels, which relied principally 
on the oar for propulsion and were called “long 
ships” in contradistinction to the others. This 
merely referred to their shape and had nothing 
to do with the modern naval phrase which stig- 
matizes an inhospitable ship as “a long ship,” 
the interpretation being that it is a vessel in 
which there is “a long time between drinks.’ 
We may note in passing that a completely cir- 
cular vessel was sometimes used to carry war 
machines as in the accompanying illustration. 

One has only to look at the ancient pictures 
of sea-fights in the middle ages that have come 
down to us to see that the single-masted “cogs” 
or “coques” that were the battleships of that 
period were very much of the shape of a wal- 
nut shell and though not actually circular were 
very much more nearly round than approximat. 
ing to the shape of modern ships. But as the 
progress of navigation and improvements in 
the rigging of sailing ships brought the sailor’s 
art nearer to perfection, so the advantages of 
a longer and narrower hull became apparent. 
The introduction of steam accentuated this, and 
now for many years ships and steamers have 
shown a tendency to increase in length in 
greater proportion to their breadth of beam. 
The advent of armor and very heavy cannon in war- 
vessels and the advantages of turning easily to use and 
avoid the ram, for a time restricted this tendency in 
the case of men-of-war. It was at this period that cer- 
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tain naval officers 
and warship  con- 
structors pushed 
the idea of a wide 
beam givinga 
steady platform for 
heavy guns and 
with great powers 
of flotation to an 
extreme and adadvo- 
cated the building 
of circular iron- 
clads. 

Mr. John Elder, 
as noted above, was 
one of the first 
apostles of the cir- 
cular ship about 
1868. He designed 
one in the first 
place which was to 
act as a ferryboat 
between I.iverpoo! 
and Birkenhead, ar- 
guing thatthe 
round form of ves- 
sel could carry far 
more in proportion 
to its weight and 
given a@raft of wa- 
ter than could any other form. He also made plans 
for circular sea-going and coast-defense warships. 

Later on, in 1873 and@ 1875, Russia launched the iron- 
clads “Novgorod” and “Admiral Popoff” in the Black 
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Sea. ‘These circular ships, whieh were specially in- 
tended for the defense of the River Dneiper and the 
Sea of Azoff, were built from the designs of Vice-Aa- 
miral Popoff and for a time were considered to mark 
an advance in naval 
construction. But it 
was not for very 
long and both have 
now for some years 
been remover from 
the effective list. 
The “Novgorod” 
had a diameter of 
101 feet and adrew 
about 13 feet of wa- 
ter. She had a dis- 
placement of 2,490 
tons, was plated 
with 9 inches of 
armor an@ carried 
a couple of 11-inch 
guns in a central 
barbette. The “Pop- 
off” was a rather 
bigger vessel, hav- 
ing a diameter of 
121 feet, a displace- 
ment of 3,550 tons, 
11-inch armor, and 
12-inch guns. Neith- 
er of these quaint 
monsters of the 
deep was capable of 
steaming more than 
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six or seven knots, although each was provided with 
no less than six propellers. Their shape, of course, 
heavily handicapped them as regards speed. In their 
particular case, however, this was not a serious draw- 
back and was more than counterbalanced by 
their great steadiness and light draft of water, 
which would enable them to fight at an ad- 
vantage in the defense of rivers and estuaries, 
for which purpose they were especially de- 
signed. Mr. E. J. Reed, the eminent English 
naval constructor, who took a trip in the ‘‘Nov- 
gorod,” says that with a strong breeze and a 
considerable sea the ‘‘vertical rise and fall in 
the center of the vessel seemed absolutely nil,” 
and “I, who seldom escape some sensation of 
sickness at sea, felt perfectly at home and com- 
fortable, throughout the voyage.” 

Possibly it was this feature in the ‘“Popoff- 
kas’’—as those ironclads were called after their 
designer—that led to the building of the fa- 
mous yacht ‘“Livadia” for the Czar of Russia. 
This was a most extraordinary vessel. She did 
not give one the impression of being a round 
ship, as her bow an@ stern overhung the water 
like those of an ordinary vessel, but that por- 
tion of her which floated in the water was al- 
most, if not quite, circular. Her bottom was 
absolutely flat, and she had three funnels 
placed abreast in the center of the ship. She 
was built at Govan by John Elder & Co. and 
launched in 1880. She had a a@isplacement of 
4,000 tons and steamed about ten knots an 
hour. Far from realizing the expectations 
formed of her, the “Livadia” proved a_ thor- 
ough failure, was removed from the list of im- 
perial yachts, and having been re-named—ap- 
propriately enough, the “Opyt” (Experiment) — 
she was told off as a transport. As she is said 
to be capable of carrying 4,000 men it is possible that 
she has at last found a sphere of usefulness. 

One of the naval officers to whom the novelty of the 
Russian circular ironclads greatly appealed was Com- 
mander—now Admiral—Sir G. H. U. Noel, R.N., and in 
his essay on “The Best Types of War Vessels for the 
British Navy,’ for which he gained the Royal United 
Service Institution’s medal in 1876, he advocated 
‘mastless circular vessels for coast defense.” His ideal 
was a completely armored ship of 8,500 tons and of 
210 feet diameter armed with a dozen 12-inch guns. 
It is interesting to note that as regards this point in 
his design his ideas of nearly thirty years ago agree 
with our very latest theories. The enormous “Dread- 
nought” will carry only guns of this caliber and no 
medium artillery at all. Capt. Noel’s ironclad was to 
be, in short, a big circular floating fortress whose 
sloping armored sides gave very great protection from 
fire and whose sharp armored edge where the upper 
slope met the outward slope of the saucer-like under- 
water part of the hull, would, he contended, render 
her, if not invulnerable to the ram, at least a very 
dangerous ship to attack with that weapon. His views 
receive a certain amount of corroboration from the 
fact that the edge of the armored deck of the unfor- 
tunate “Victoria” cut completely through the stem of 
the “Camperdown” when accidentally rammed by her 
on that disastrous day off Beyrout in 1893. The twelve 
big guns were to be mounted on disappearing car- 
riages, coming up to fire over the top of the iron ram- 
part and sinking down to be re-loaded under its pro- 
tection. The more upright part of the breastwork 
was to be made of 14-inch armor, and the sloping por- 
tions, as well as the under surface next the edge of 
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the circumference, to be 38% inches thick. She was to 
have four keels, three propellers, and two rudders. 
This class of fighting ship has not hitherto material- 
ized and there is nothing in the lessons of the recent 
Russo-Japanese war to make us think that we shall 
see anything of the kind in the immediate future. 
But the circular form still has its attractions for the 
inventor, and only a year or two ago another circular 
—nhay, almost globular—iron-clad was designed by 2 
Mr. Stokes, of New York. This modern Gothamite, 
determined to emulate his famous predecessors, in- 
tends his bowl to be the exact shape of an ordinary 
gas globe inverted. He claims that this will give the 


maximum of buoyancy and armor-carrying capacity. | 


She is to be a much bigger affair than the “Popoffkas,” 
having a displacement of over 11,000 tons. 
dent,’ as she is christened by her inventor, is to have 
an armor belt no less than 18 inches thick extending 
from considerably below the water line to a few feet 
above it, where she is encircled by a gallery or bal- 
cony. Above this everything is to be protected by 
12-inch plating. She is to carry a pair of 15-inch guns 
fixed immovably in their places, so that to direct them 
to the right or left the vessel must be bodily revolved 
in the required direction, while elevation or depression 
are to be obtained by tilting the ship by movable 
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Circular Boats on the Euphrates. 


counterpoise weights which are pro- 
vided for the purpose. She is to 
have three smaller guns in fixed 
turrets, and an armored conning 
tower. There will be no ports or 
scuttles in the “Trident.” Air will 
be obtained by a system of ventila- 
tion from the upper deck, while for 
light the ship’s company will have 
to be contented with incandescent 
lamps. Her four propellers are 
placed equidistantly round her hull 
and enable her to turn round on 
her axis to direct her guns, and 
possibly may enable her to crawl 
through the water. 

An Italian engineer, Signor Piatti 
del Pozzo, not very long since ap- 
plied the principle of globular con- 
struction to a species of submarine 
boat which he termed the ‘Pozzo 
submarine worker.” As its name 
implies, this queer spherical craft 
is not intended so much for travel- 
ing as for building and salvage op- 
erations below water. So while 
rapid progression is not possible, the 
shape gives strength to resist the 
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Circular Medieval Vessel with Stone-Throwing 
Engine. 


pressure of water, so that work can be carried on at 
greater depths than with other contrivances. The 
craft is made of stout cast iron and weighs six tons. 
It can move about by the aid of a rudder and three 
screws a@riven by electricity and descends by the sim- 
ple method of attaching a receptacle holding sufficient 
ballast to overcome 
its buoyancy. When 
it is necessary to 
ascend this weight 
is disconnected by 
means provided in- 


side the “Worker” 
and she “bobs up 
serenely from _ be- 
low.” 


The two latest at- 
tempts at globular 
vessels are the 
“Doenvig _life-sav- 
ing globe’ and the 
“auto - propulseur 
Adam-Boudin,”’ an 
extraordinary ball- 
like affair that 
trunadles_ itself 
along the surface 
of the water. It 
consists of an inner 
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and an outer sphere. The outer, which is provided 
with a kind of ridge or keel and a series of fans or 
blades, revolves upon bearings on the inner one and 
so moves the whole boat—if boat it may be called— 
along in the water. The engines of 24 horse-power 
and the unfortunate passengers are boxed up in the 
inner ball, access to which is obtained through a man- 
hole at the axis. There must be many pleasanter ways 
of “going down to the sea in ships,” and it is to be 
feared that this weird vessel will never make its in- 
ventor’s fortune. It is, indeed, difficult to understand 
what advantages it presents for any purpose whatever. 

The “Doenvig globe” is especially intended for car- 
rying on board ship as a kind of life-boat in which 
the crew and passengers may escape from the violence 
of the tempest that has wrecked their vessel. She 
has some hand-worked means of propulsion which is 
said to give her a speed of 2% knots under favorable 
circumstances. A couple of triangular sails are at- 
tached to a central ventilator which serves also the 
purpose of a mast. Inside there is a deck surrounded 
by a ring of provision lockers forming a circular 
bench, while below this compartment is a reservoir 
of fresh water. There are three scuttles in the upper 
part of the globe, where also is situated the manhole 
through which the shipwrecked mariners can get in- 
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side of this odd vessel. She has 
been tested and seems to answer 
the purpose for which she has been 
built very well. It is evident that, 
properly trimmed and ballasted, a 
globular vessel of this kind could 
not lose--any of her buoyancy by 
taking in water in roughest weath- 
er and would ride comparatively 
steady over the heaviest seas. This 
and the “Pozzo submarine worker” 
appear to be about the most useful 
and practical of the circular and 
globular craft that have been evolv- 
ed from the ingenious brains of 
ovr modern inventors. Whether 
the building of similar vessels of a 
bigger and more powerful nature 
will ever be undertaken on any 
great scale is more than doubtful. 
Occasionally some such eccentrici- 
ties of naval architecture may be 
designed and even constructed; but 
they will remain eccentricities, and 
will serve only as the exceptions to 
prove the rule that the elongated 
hull with a flat deck must always be 
the best type of vessel. 


The “ Auto-Propulseur ” * Adam Boudin.” 
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HOW TO CONSTRUCT AN EXPERIMENTAL POLYPHASE 
MOTOR. 


BY A.W. FORSTALL, 8. J. 

The polyphase current motor, though in more ways 
than one the motor of the future, remains compara- 
tively littl known. Nor are reasons for this rather 
negative state of mind far to seek. There is, first of 
all, the widely prevailing idea that the production of 
polyphase currents presupposes what is technically 
known as a polyphase generator, a costly machine, 
which but few are able to provide themselves with. 
But entirely apart from all such material considera- 
tions, the ordinary experimenter is simply overawed 
by the formidable problem of that intangible difference 
of phase, which as a matter of fact must be exactly 
one-fourth or one-third of a cycle. In other wordas, if 
60 cycles are passed through in one second, the op- 
erator must secure a lag of one current behind an- 
other, corresponding to an interval of time not ex- 
ceeding 1/180 of a second. 

The difficulty here calling for solution is kin to the 
mechanical difficulty which presented itself in the 
early days of the steam engine. Though sufficient 
steam was turned on, the engine would frequently re- 
fuse to start; it had stopped on a dead center. What 
was done to prevent this embarrassment? The trucks 
were fitted out with two cranks at right angles to each 
other, so that the impulse of one would be given a 
quarter of a period later than that of the other. Simi- 
larly, the armature of a diphase motor will not rotate, 
if it receives the oscillatory impulse of only a single 
alternating current; and even when two impulses are 
given it from two alternating currents that are mov- 
ing perfectly in step, one with the other, increasing 
or decreasing their values at exactly the same time, 
no torque will be produced, and consequently the arma- 
ture will not turn. But if the impulse of one current 
is made to be at or move toward its maximum, while 
the impulse of the other is passing through its mini- 
mum value, then the armature, even under a propor- 
tionate load, must immediately begin to turn. This 
coincidence of different values of the impulses of two 
alternating currents is precisely what is meant by the 
difference of phase between two currents, or the lag 
of one behind the other. Hence, to make two currents 
diphase, the mechanical disposition referred to as ap- 
plied to the steam engine must in some way be realized 
electrically. 

In the commercial “diphaser’” (a generator so con- 
structed that it delivers two alternating currents @if- 
fering by just one-fourth of a cycle) the characteristic 
feature is, that it is fitted with two similar armatures 
mounted on the same shaft, one of them, however, 
being shifted angularly in respect to the other, so as 
to generate two currents with the proper relation of 
phase. But there is a way of generating diphase and 
triphase currents, without the use of such diphase and 
triphase generators. If the reader is interested in the 
theme of this article, he should read carefully the ex- 
periments of Mr. N. Tesla, which are described . mi- 
nutely in No. 944 of the ScIENTIFIC AMERICAN SUPPLE- 
MENT (February 3, 1894). Mr. N. Tesla clearly estab- 
lishes the fact that a polyphase generator is not in- 
dispensable to operate a polyphase motor; he makes 
one alternating current from an ordinary uniphase 
generator serve the purpose of a polyphase generator, 
by dividing the current into two, and securing to the 
one the proper degree of lag relatively to the other. 
To explain how this simpler kind of polyphase ar- 
rangement can be constructed and adjusted, very much 
more easily and cheaply than one would ‘on first 
thought imagine, is the adequate raison d’étre of the 
present essay. 

The small motor represented in the accompanying 
illustrations was actually constructed at a trifling cost, 
and without the use of any delicate measuring instru- 
ments. The finished machine (but without the electro- 
magnet and a few accessory parts) is exhibited in Fig. 
2. The general disposition of the diphasing apparatus 
will be readily understood from an inspection of Fig. 
1. A is the knob at which the uniphase alternating 
current (104-volt, 60-cycle) “has been tapped. At O this 
current is @ivided, one portion being conducted 
through wire J, electro-magnet M M’, field coil C; the 
other portion through wire J, resistance coil R, field 
coil C’. At O’ the two are again united in one wire 
with exit at knob B. Now, if one of these currents 
between O and O’, say the lower OI R C’ H O’, is made 
to lag behind the upper O J M M’ C L O’ exactly one- 
fourth of a cycle, then the space at a, where the axes 
of the two coils meet, will be the seat of a d@iphase 
rotating field, and in consequence, any suitable arma- 
ture supported there so as to be free to rotate must, 
owing to the torque to which it is subjected, spon- 
taneously begin to revolve. In our case the @ifference 
of phase is a function of two properly varied factors: 
the self-induction of the upper circuit and the resist- 
ance of the lower one. The self-induction of the first 
circuit is constituted partly by the electro-magnet, 
MM’, and partly by the field coil C. The resistance 
of the second is R. 

Out of stiff thin pasteboard make two tubes, each 3.5 
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inches long and about 0.75 inch in diameter. Around 
each of these tubes wrap about 33 feet of No. 22 cop- 
per magnet wire (B. & S.), allowing the ends to pro- 
ject 4 inches. Next provide these coils with laminated 
iron cores, constructed as follows: Take a ribbon ‘of 
Russian sheet iron (such as is used for stove and fur- 
nace trimmings). 18 feet long ana@ a trifle less than 0.5 
inch wide. Cut it into 50 (25 for each core) rectangu- 
lar pieces, each 4.25 inches long. Prepare also 48 (24 
for each core) pieces of paper, slightly longer and 
wider than the iron rectangles. Of these pieces of 
iron and of paper make two equal piles, placing iron 
an@ paper. alternately. After filing these cores true 
and wrapping each tight. with tape, insert one into 
each of the tubes, and you have your field coils fin- 
ished. As for the resistance R, one of the flat coils 
used by tailors for heating their irons by electricity 
will answer the purpose very well. They are generally 
3 x 3.5 inches, and are on the market for 50 cents and 
upward. The electro-magnet on the upper circuit is 
made up of 25 pounds of No. 12 copper magnet wire 
(B. & S.) corresponding to a resistance of 2 ohms. 
This was found to be more than enough to prevent 
heating. It may be well to note that the self-induction 
of the field coil alone without that of this electro- 
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Fig. 2.—AN EXPERIMENTAL POLYPHASE MOTOR. 


Fig. 3.—DIAGRAM OF CONNECTIONS FOR FOUR-COIL 
CIRCULAR FIELD. 


magnet would suffice. In fact, if no electro-magnet is 
at hand, a second heating coil similar to the first may 
take the place of the electro-magnet. 

Now connect everything as in Fig. 1. To test these 
circuits, turn on the current for only a few seconds. 
Should undue heat manifest itself in any part of the 
circuits, a few yards of.German silver wire inserted 
into that circuit will bring the local heat under con- 
trol.. When the heat is not too intense after the cur- 
rent is on for three or four minutes, you may proceed 
to the final adjustment, namely, the securing of the 
required d@ifference of phase between the two circuits. 

This apparently over-delicate task is accomplished 
quite easily by tests with any small magnetic compass. 
(Should you have none at hand, make one. -Magnetize 
by friction a piece of watch-spring one inch long and 
weighing one gramme or so; to make it balance, and 
to enable it to swing horizontally on a vertical axis, 
make a small indentation at its center.) Set the com- 
pass on a plane with the cores of the field coils, and 
at the point where the axes of the cores meet. Turn 
on the current;. with the point of a pencil spin the 
compass rapidly on its support. The needle may: pos- 
sibly rotate so regularly that it overcomes all dead 
points, and so briskly that it is invisible. In this case, 
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you need no further test; you have struck the proper 
relation of phase that must exist between the two cur- 
rents. It is more likely, however, that the needle will 
move only slowly and irregularly or only quiver. 
Should it manifest a decided tendency to move in one 
direction, try to help it on by removing from or adding 
to the coils of the upper circuit a moderate length of 
wire. Once you notice that the tendency to turn in 
either direction is given or increased by adding to or 
subtracting from the coils in one circuit, or by in- 
creasing or diminishing the resistance R in the other, 
continue this process of adding or subtracting, until 
the needle rotates as above described. The principle 
constantly applied in this last adjustment is this: an 
increase of self-induction in the upper circuit increases 
the difference of phase between its current and that 
of the line; while an additional resistance introduced 
into the lower circuit diminishes the difference of 
phase between. this current and@ that of the line. Thus 
the increase of either factor produces a greater dif- 
ference of phase between the two circuits of the field 
coils. 

The motor is now adjusted. Remove the compass 
and put in its stead the armature, a circular piece of 
soft iron 1.25 inches in diameter and a little less than 
% inch in thickness. You may vary your experi- 
ments by using armatures or rotors of different types 
and materials. When needed, a short piece of glass 
tubing sealed at one end may be inserted through a 
hole in the center of the disk, to serve as a bearing. 
Always set up the armatures as was directed for the 
compass. 

A very interesting and highly instructive addition 
to the motor just described will be a four-coil circular 
field, as shown in Fig. 3. The core of this is con- 
structed in.a way similar to that in which the field 
coils of Fig. 1 were constructed. Take a continuous 
ribbon of sheet iron about 0.5 inch wide an@ 18 feet 
long, and also a ribbon of paper slightly wider. Make 
the first turn of iron so that the diameter of the inner 
circular field will be 2 inches. Roll up the iron ribbon 
so that each turn of iron will be separated from the 
next by paper, until you have a ring of square section. 
Wrap this ring core with tape. To provide the proper 
coils, divide the core into four equal sections marked 
in order 1’, 2’, 3’, 4’; only the two middle quarters of 
each section are to be covered by the coils, 16.5 feet 
of No. 25 copper magnet wire being wrapped around 
that portion of each section. Coils on sections 1’ and 
3’ must be wound in exactly the same way; those on 
sections 2’ and 4’ must also correspond to each other. 
If you begin wrapping section 1’ say from the side 
toward section 2’ and make turns of wire clockwise, 
then section 3’ must also be begun from the side to- 
ward section 2’, and the convolutions of its wire must 
also be clockwise, so as to develop two poles of the 
same name on the same side of the armature. If you 
begin section 2’ say from the side toward section 3’ 
and make the convolutions the reverse of clockwise, 
then section 4’ must also be wrapped beginning from 
the side toward section 3’, and the convolutions must 
be made as in winding section 2’, so that this set may 
also develop two poles of the same name on the same 
side of the armature. At the beginning and at the 
end of each coil allow the wire-to project about 4 
inches. Then connect the wire projecting at the end 
of coil on section 1’ with that projecting at the begin- 
ning of coil 3’, bringing the wires around the outer 
rim of the core. Insert these: two coils thus compouna- 
ed into the circuit of say fieid coil C, between C and 
M’. Connect coils 2’ and 4’ into a compouna coil, and 
insert it into the circuit of field coil C’ between H and 
R of Fig. 1, exactly adapting the directions given for 
connection and insertion of coils 1’ and 3’. 

You have now a four-coil armature; each single coil 
develops two poles, hence there are in all eight poles. 
But, owing to the special winding, the four poles of 
coils 1’ and 3’ are gathered into two, one located at 
the middle of section 2’, the other at the middle of 
section 4’; and in the same way, the four poles of coils 
2’.and 4’ are gathered into two, one located at the mid- 
dle of section 1’, the other at the middle of section 3’. 
Moreover, even these two sets of compound poles finally 
merge into two, one north and the other south. So 
this four-coil armature produces an eight-pole field, if 
you simply count the magnetic poles generated; but 
these reduce themselves to a two-pole rotating field. 

On a vertical pivot at the center of the four-coil field 
set up different kinds of ‘armatures, and they will ro- 
tate under the influence of the two-pole d@iphase field. 
Thus, try an armature in the shape of a hollow cylin- 
der of brass or copper one inch long an@ one inch and 
a quarter in diameter (Arago’s rotations). Put a cork 
into the cylinder and a glass bearing in the cork. (Less 
than 10 grammes in all.) Another armature might be 
a small rectangular plate of soft iron 1.5 inches long 
wrapped at each extremity with 6 feet of No. 25 cop- 
per magnet wire, so 2s to develop two consequent poles. 
The piece of iron may be 0.25 inch wide and % inch 
thick. It will also need a glass bearing. The brass 
and even the copper armature will not revolve very 
fast in the circular field; they will not revolve at all 
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in the field of Fig. 2. It is this very experiment which 
for a long time puzzled Mr. W. de Fonvielle while he 
was conducting his known researches of 1880.* All 
the other armatures to be used here must be more 
carefully balanced than those used in the two-coil field 
of Fig. 2, since the effects produced in the cireular 
field are notably more energetic. 

This inexpensive motor, working satisfactorily as 
it does, will illustrate many principles bearing on the 
theory of polyphase machinery, and in particular those 
involved in experiments such as the following: insuffi- 
ciency of an oscillatory field to produce rotation; char- 
acter of rotating fields; effects of self-induction and 
resistance on the difference of phase; bipolar diphase 
motor; four-coil diphase field; rotation of magnetized 
and non-magnetized armatures; Arago’s rotations; re- 
.actions of Foucault’s currents on the field; synchron- 
ism and asynchronism; three-wire diphase arrange- 
ment; reversal of rotation; self-starting, slip, etc. 

Thus our experimental motor, though not recom- 
mended as having any commercial value, will yet be 
found very serviceable in the lecture room. 

_- Oe 
THE SENSE OF SMELL IN SNAILS. 
BY DR. ALFRED GRADENWITZ. 

In the higher animals the various senses are local- 
ized in separate organs. This distribution, as we go 
down the scale of animal life, becomes less an@ less 
specialized, until in cellular forms it is hard if not 
impossible to distinguish any special sense organ. 
Mollusks may be said to occupy an intermediate posi- 
tion on this ladder of evolution. While they are in a 
measure possessed of true organs of sense, still 
these organs answer other purposes besides re- 
sponding to sensations alone. An interesting 
instance of this behavior is afforded by Heliz 
pomatia, the common snail, which has been re- 
cently made the subject of an extensive investi- 
gation by Prof. Emile Yung, of the University 
of Geneva, Switzerland. While previous nat- 
uralists had ascribed to the snail a strong 
sense of smell, it was not known where the 
sense organ was located. Prof. Yung shows that 
the sense is distributed over the entire body, 
in so far as it is not covered by the shell. Some 
parts, however, possess the sense of smell in a 
particularly high degree, viz., the two pairs of 
tentacles, the lips and the edges of the feet. 

The following is one of the experiments made 
by Yung in carrying out his investigations. 
When a brush wetted with a drop of water was 
brought near a snail, immediate contact was 
necessary to produce a visible response, except 
in the case of the large tentacles which also 
contain an eye. Whenever the brush was 
brought within 1 millimeter of the eye, the 
tentacle was perceptibly deflected. Evidently 
this effect could be produced by the sense of 
sight, of heat, or of smell. Special experiments, 
however, proved the first two hypotheses to be 
inadmissible. Hence the sense of smell must 
be the cause of the snail’s aversion. 

In further investigating this sense Yung substitut- 
ed camomile essence for the water. The odor was 
perceived at a distance of 4 millimeters. Whenever 
the brush was brought nearer to the animal (see Fig. 
1),. the tentacle would be @deflected. Similarly the 
back would be depressed and the edge of the foot 
would be turned, when the camomile essence was 
brought near these parts of the body (see Fig. 2). 


+ Comptes-reudus de l’Academie des Scicnces, ler Semestre, 1880, p. 801. 
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Clearly the sense of smell is spread over a wide area. 
It may, however, be said that when -repeating the 
same experiment, the response was found gradually 
to decrease in intensity, the snail becoming used to 
the stimulus. The sense of smell.among lower, animals 


, 
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Fig. 1.—Snail Deflecting Left Tentacle at a Distance 
of 4 Millimeters from a Glass Rod Dipped in ~ 
Camomile Essence. 


plays an important part in the quest of food. Experi- 
ments made in this direction by Prof. Yung showed 
this réle to be quite secondary in the case of snails, 
the food being perceived at maximum distances of 
only 15 to 20 centimeters, and 40 to 50 centimeters in 
some exceptional cases. The fact that snails are fre- 
quently found in kitchen gardens thus seems to be due 
not to their sense of smell, but to the moisture of the 
garden. The foregoing results are confirmed by his- 
tological investigations, the most sensitive parts of 


Fig. 2.—Snail Contracting the Edge of Its Foot at 2 Millimeters 


from a Glass Rod Dipped in Camomile Essence. 
THE SENSE OF SMELL IN SNAILS, 


the body being found to possess especially large.num- 
bers of sensorial cells. 

The subdivision and localization of the organs of the 
senses is thus seen to be rather elementary in the cage 


of snails. 
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A MACHINE FOR PICKING COTTON, 
BY WILLIAM DALE. 


Since the invention of the mower, reaper, and 
binder operated by animal power and steam engines, 
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the idea of utilizing mechanical means for harvesting 
the American cotton crop has been agitated. The 
revolution which was caused in agriculture by the 
modern methods of gathering the cereal crops indi- 
cated the saving in time and labor. which could .be 
effected in the southern cotton fields if a machine 
were perfected which would harvest the ripe cotton 
more expeditiously than the negro farm hana. 

A number of devices has been invented to take 
the place of hand labor in gathering the cotton crop. 
With one exception, however, all of these have proved 
failures. The principal defect has been that the ma- 
chines would harvest the immature as well as mature 
cotton. Those familiar with this branch of agricul- 
ture know that a field must be covered several times 
after the bolls begin to open, as, unlike grain, the 
cotton does not ripen with any uniformity. During 
the last harvesting season, however, a machine was 
employed in several of the Southern States, which 
proved to be not only a decided improvement over 
the ordinary hand method, but by its means only the 
ripe cotton was picked, the other plants being un- 
touched. 

As the photographs show, this picker is notable for 
the simplicity of its construction. Power is obtained 
from an ordinary gasoline engine such as is utilized 
in automobiles of the smaller types. In,fact, the en- 
gine installed in connection with the picker utilized 
in the field trials was taken from an Oldsmobile and 
developed but 8 horse-power. In moving the picker 
over the ground, gearing is employed as in traction 
engines. Sprocket chains pass around sprocket wheels 
on the rear axle, thence upward and around the driv- 
ing shaft. The engine, which is mounted on the rear 
of the truck frame, as indicated in the photo- 
graphs, is employed not only to move the picker 
over the field but to operate the mechanism by 
which the cotton is harvested and placed in the 
storage receptacles. There are four of the latter 
attached to the sides of the machine. They con- 
sist merely of cloth cylinders which are open at. 
the top, the bottom ends being held together by 
strings so that when the cotton is to be re- 
moved it is only necessary to loosen the end by 
pulling the- string, when the contents of the 
receptacle will fall out. 

The lint is conveyed to the receptacles by 
tubes which are attached to the series of pick- 
ing devices. The lower portions of these tubes, 
which are made of thin sheet iron, terminate 
in steel conduits of the same diameter inside. 
Each conduit. or pipe contains a fan which 
serves two purposes. It “doffs’ or cleans the 
cotton, blowing out any bits of leaves, casing, 
or other foreign matter which may have been 
caught up with the lint by the picker arm, and 
drives the lint through the tube into the re- 
ceptacle with which it is connected, by air 
pressure. 

The picker arms are dirigible in design and 
comprise eight in all, four attached to the for- 
ward section of the machine and four to the 
rear section, all of course being connected with 
the tubing leading to the cotton receivers and 
working in connection with fans. The picker arms 
are fastened to the conduits by means of hinged 
joints, and as the illustrations show, each consists of 
a case inclosing an en@less belt which revolves upon 
pulleys placed at either end. This belt is provided 
with a series of curved teeth. At its outer end the 
upper part of the casing is cut away, so that the belt 
is exposed for several inches. When the cotton is to 
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be removed from a boll the operator directs the outer 
end of the picking arm in such a position that the 
teeth engage the lint. As fast as it is stripped from 
the boll it is carried by the endless conveyor to the 
blower casing, as it is called, doffed, and forced through 
the tube into the receiving bag. The picking heaa, as 
it might be called, is provided with a shield intended 
to prevent hulls, leaves, and twigs from being drawn 
into the picker, but, as already stated, any small par- 
ticles of foreign matter are removed by fans. 

The means for actuating the picker belts and doffer 
fan consist of a light shaft running longitudinally of 
the machine ana@ parallel to the fore and aft extension 
tubings. This shaft is geared to the engine through 
the medium of gears and friction clutch, the lever of 
the clutch being arranged convenient to the driver. 
This shaft has a constant speed and is independent of 
the motion of the machine through the field. Power 
is applied to the picker belt and doffer fan from this 
shaft through an arrangement of light sprocket wheels 
and chains, which permit the dirigibility of the pick- 
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ing arms without in the least interfering with their 
flexibility. 

There are seats provided on the machine to carry 
four operators, and each operator is provided with two 
picking arms, one for each hand. The arrangements 
of seats and picking arms is such that when facing in 
the direction in which the machine is traveling over 
the field, the two rear operators face to the right, one 
picking one side of the center row an@ the other pick- 
ing one side of the left outside row. Thus all of the 
center row and one-half of each of the outside rows, in 
all equal to two rows, are picked. 

During the trials which were made in the cotton 
fields in North Carolina and Alabama, it was found 
that eight horse-power was ample to give the machine 
necessary momentum with its force of hands, also to 
operate the picking an@ transferring mechanism. The 
rate of speed in the fields varies of course according 
to the: amount of cotton to be picked. Where a large 
proportion of the bolls are open the field is covered in 
less time than where a small quantity of cotton is 
ready to be gathered, but it is obvious that with de- 
vices which can be guided as described, only the ma- 
ture cotton need be gathered. As the picking belts re- 
volve at the rate of about 350 feet per minute and 
eight of the pickers are in continuous operation, the 
capacity of the machine is much greater than where 
expert negro labor is employed. During the tests in 
Alabama the machine moved at the rate of 31 feet per 
minute, picking three rows of plants simultaneously. 
In a day of ten hours it covered nearly five acres. The 
operators were young negro boys, constituting all of 
the manual labor with the exception of the engineer. 
In this trial the machine harvested 3,000 pounds of 
cotton in a day at a total cost of $4.75, including fuel 
and wages. At the usual price paid for cotton pick- 
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ing in this State the expense for harvesting the same 
quantity would be $15, while the machine covered a 
given area in one-sixth of the time which would have 
been required by six expert cotton pickers. In harvest- 
ing cotton in North Carolina the same results were 
obtained. 

While the general design of the cotton picker allows 
three rows of plants to be harvested at one time, it 
can be readily enlarged to take in four or possibly five 
rows, an@ it is probable that with other improvements 
its capacity can be greatly increased, just as the har- 
vester and binder of the wheat field has been radically 
changed since it was first introduced on the farms of 
the West. The inventor of the cotton picker, Mr. 
George A. Lowry, is now experimenting with several 
additional devices which are intended to further in- 
crease its speed and efficiency. 

__ —_ +o 
A CONVENIENT DRAFTING INSTRUMENT, 
In the accompanying engraving we illustrate a very 
handy little drafting instrument, which may be readily 
used as a scale, a rule, a square, a curve, a 
protractor, and a compass. The form of the 
instrument, as clearly shown in the illustra- 
tion, comprises two arms forming a right 
angle with each other and thus providing a 
square. The longer arm is graduated to six- 
teenths of an inch, while the shorter arm is 
provided with a three-quarter scale. Con- 
necting the two arms is a web with its inner 
edge curved to the arc of a circle whose 
center is at the point where the two arms 
meet. The outer edge of the web forms an 
irregular curve, which the draftsman will 
find convenient for various purposes. The 
face of the web is graduated to the degrees 
of a circle, thus providing a ready protrac- 
tor. When the instrument is used as a com- 
pass, it is arranged to turn on a pin as a 
pivot. This pin is held in a notch in the 
instrument by means of a small leaf spring. 
It will be observed that the, longer arm of the instru- 
ment is pierced by a Series of holes one-eighth inch 
apart. These serve to accommodate the point of a pencil 
when drawing the arc or circle. A series of notches are 
provided for the pivot pin. These are one thirty-second 
of an inch apart, so that if it is desired to draw an arc 
whose length is measured in odd thirty-seconds of an 
inch, the pin is shifted back or forward to the required 
notch. Larger holes are provided adjacent to the pen- 
cil holes, so that the paper’can be seen immediately in 
advance of the pencil point. Circles can be readily 
drawn without the bother of adjusting a pair of com- 
passes. The convenience of this instrument for work 
away from the regular drawing table will be apparent 
to all draftsmen, as it does away with the inconven- 
ience of carrying around a lot of bulky instruments. 
This improved drafting instrument is being introduced 
by the Ready Manufacturing Company, of Rochester, 
New York. 
——___—_ +o eo 


A NOVEL TOY. 

A very amusing toy for children is provided by the 
recent invention of Mr. H. E. Coates, of 820 K Street, 
Sacramento, Cal. The toy is in the form of an appar- 
ently docile mule which, nevertheless, is very balky, 
and will buck and kick in the most lifelike manner 
whenever any effort is made to make it move alcng. 
The toy beast is mounted on a wheeled base, the wheels 
being preferably toothed, in order to hold the base in 
position during the bucking performance. The fore- 
legs of the animal are rigidly secured to the base, and 
on the fore-legs the body is fulcrumed so that it can 
be swung into the position illustrated in our engrav- 
ing. The eyes of the mule are painted on a pair 2f 
slides, and the latter are connected with the ears. A 
cord runs: from these slides under a staple in the base 
to a lever near the fore-feet of the animal. Another 
cord connected to this lever passes around a catch at 
the side of the base, and leads to the operator. When 
the cord is jerked slightly, the mule throws back his 
ears and shows the whites of his eyes. A stronger 
pull makes him lift his hind-legs and kick. The hind- 
legs and tail are connected by cords to the fore-legs, 
so that they assume a very lifelike position when the 
mule kicks. To add to the amusement, a toy rider is 
mounted on the animal, an@ it is part of the game tu 
make the beast buck so violently as to throw his rider. 
Vicious as the beast may seem, he can be quickly pa.ci- 
fied by slipping the cord off the catch at the side of 
the base, and then when the cord is drawn, the lever 
will swing forward against the staple, and the mule 
will meekly submit to be drawn anywhere around the 


room. 
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RETAINING DEVICE FOR BARRELS. 

A patent has recently been granted to Mr. F. C. dos 
Passos, Augusta, Ga., on a device adapted to be placed 
in barrels to retain and compress goods in brine. The 
device is exceedingly simple, and is designed to take 


May 5, 1906. 


the place of the unsightly weight commonly employed 
for this purpose. As shown in the accompanying en- 
graving, it comprises a cover, which is placed in the 
barrel an@ held in contact with the articles in the brine 
by a screw. The latter is threaded through a bar, 
which is held in place in the barrel by means of 
springs projecting from the opposite ends. The bar is 
of a concavo-convex form, and the springs . secured 
thereto are cut with double points. The device is 
placed in the 
barrel with the 
concave side 
uppermost, and 
the spring 
points engag- 
ing the side 
walls of the 
barrel serve to 
fix the bar 
against up- 
ward moOve- 
ment, and thus 
provide a good 
bearing for the 
screw. Access 
to the fish, 
pickles, or the 
like, below the 
cover, can be 
had by un- 
screwing this 
screw and tip- 
ping up the 
cover. The bar 
can be readily 
pressed down 
into the barrel, 
as required. 
The screw is 
soadjusted 
that the bar lies wholly above the liquid, so as to pre- 
vent corrosion of the spring points. The only parts 
that are liable to come in contact with the brine are 
the cover and the screw, which is preferably made of 
wood. When it is desired to disengage the bar, it may 
be inverted by swinging it laterally, when it can be 
readily drawn out. The spring points may also be ad- 
justably attached to the bar, so that when they are 
loosened the bar may be removed without being in- 
verted. 


RETAINING DEVICE FOR BARRELS, 


Nee ee EEE 


BOOK PURSE. 

A very novel idea is presented in the accompanying 
engraving which shows a hymnal, prayer-book, or re- 
ligious manual, fitted with a purse in which money for 
the contribution can be carried. The purse is large 
enough to hold a number of coins without increasing 
the bulk of the book, or detracting from its appear- 
ance. In the cover of the book a pocket is formea, 
and this is covered by a flap mounted on the cover of 
the book. Folding side pieces connect the flap with the 
book cover, to prevent the money from falling out 
when the purse is opened. The purse is closed by a 
tongue at the upper end, which is slipped under 2 loop 
cr strap, secured to the book cover. The tongue may 
be withdrawn from the loop by pulling on an ear con- 
nected with the flap. The upper end of the pocket is 
provided with a recess, to permit of slipping the finger 
into the purse and under the coin. The purse does nut 
detract from the appearance of the book, but on the 
contrary the flap is artistically designed and serves 
as an ornament. The device will prove of great value 
to ladies, who have heretofore been obliged to carry 
their contributions in their gloves, with the danger of 
losing the money and the inconvenience of getting at 
it when it is wanted. The book purse is the invention 
of Miss Emma L. Sweet, of Wallace, Idaho, 


A BOOK PURSE. 


May 5, 1906, 


RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 


ELECTRIC SWITCH.—L. R. Brewn, South j 
Orange, N. J.. and F. H. WentwertH, New 
York, N. Y. The principal objects of the in- 
vention are to provide means for making and 
breaking contact and leaving the various elec- 
trical connections of the device in such condi- 
tion when not in use that no current will fiow 
through them; further, to provide means which 
can be operated by the time-clock or similar de- 
vice for operating both making and breaking 
parts and for providing a switch which can be 
used in any kind of electric circuit and for 
operating any kind of an electric instrument. 


Of Interest to Farmers. 


BELT-REEL.—D. F. Geicrr, Barlow, N. D. 
In this patent the invention relates to improve- | 
ments in reels for winding up and holding 
driving-belts on shredders, threshing-machines, | 
and the like, the object being to provide a 
reel of simple and novel construction and so 
arranged that a belt may be easily wound 
thereon, The frame preferably consists of | 
angle-iron; but it may be of wood and other- 
wise shaped. 


Of General Interest, 


ART OF MINING.—A. G. Parker, Platte 
Center, Neb. In this case the invention relates. 
to mining, and particularly to the removal of 
placer deposits. It is particularly applicable 
to the working of placer-deposits which have 
already been mined by the ordinary methods, , 
these not permitting the effective removal of 
the auriferous sands from very irregular sur- 
faces or those in which there are abrupt de- 
pressions. In this improved method the 
nozzles may be introduced into any recesses 
and contents entirely withdrawn. New placer 
claims may be equally well operated upon, and 
in this case a much greater profit will result. ' 


CLAMPING DEVICE.—A. E. Brewn, Brook- 
field, and C. H. Rueprs, Herkimer, N. Y. This 
invention relates to clamps such as used by, 
silversmiths or goldsmiths in delicate soldering ! 
operations or similar work connected with, 
their arts. The invention is intended especially 
to be used in connection with the repairing of 
spectacles, eyegiasses, delicate chains, or sim- 
ilar articles. While the invention is intended 
especially for use in the connection suggested, 
it should have a wide general usefulness in; 


the arts where similar functions are to be 
performed. 
CONVEYER.—H. Brewn, New York, N. Y.! 


The principal object of the invention is thei 
provision of automatic means for depositing 
the material upon the desired fioor of a build- 
ing whether the material is being raised ori 
lowered. It relates to a conveyer of that class 
known as “vertical’’ conveyers which is pro-: 
vided with a series of horizontal pans or! 
shelves for carrying the material to be trans- 
ferred. 


PULP-SCREEN.—C. E. CHapMmAN, Fort Hd- 
ward, N. Y. A purpose of the inventor is to 
provide a construction especially adapted for, 
screening paper-pulp, wherein as the fiuid leaves: 
the pulp upon a screen the slivers will be con-, 
stantly tossed up and down, separating and dry-— 
ing them. Another, is to provide for such action - 
upon the slivers through the simultaneous con- 
trary mevement of series of paddles located 
between the screen proper and independent 
thereof, which paddles operate in a body of' 
water also beneath the screen proper. 


MAIL COLLECTION AND DELIVERY 
BOX.—J. I. Futtweep, Cedartown, Ga. Mr. 
Fullwood’s object is to provide novel simple 
details of construction for a mail box to be 
carried in or on a Suitable vehicle which af- 
fords safe and very convenient means for, 
holding collected mail-matter and also for dis-| 
tributing other mail-matter addressed to 
patrons living on rural delivery and mail, 
routes traversed by Federal mail-carriers. 


LIFESAVING RAFT.—H.. J. MATSen, ; 
Hiavre, France. The invention pertains to im- 
provements in rafts or similar fioats and which | 
are particularly adapted for use on marine 
vessels, the object being to provide a life raft 
or float that will be effective for its purpose, 
simple in its construction, and that will be 
found equally efficient on being launched either 
side up. 

PROPELLER FOR MARINE VESSELS.— 
L. D. Matvery, Longbeach, Cal. This inventor 
employs a supporting-frame for the operative 
parts, in which is mounted a right and left 
hand screw-shaft, through the medium of 
which the propulsion is effected. He also em- 
ploys reciprocatory devices for imparting. 
rotary motion to the screw-shaft in either di- 
rection, said shaft having coupled relation! 
with the propeller-shaft. Special means are: 
employed for manually operating the recipro- 
eatory devices, as well as for steering the 


vessel. | 


ADJUSTABLE SHEET-METAL PIPE.—H.: 
Latimer, High Bridge, N. J. In the erection | 
of sheet-metal piping, such as stovepipes, con- | 
siderable difficulty is experienced in forming | 
the joints between the sections, as these jeints | 
should fit with nicety though the pipe-sections | 
vary in dimension. The object is to produce , 
a form of pipe which is easily adjusted at its 
extremities to fit the adjacent sections. ' 

BURNER FOR HYDROCARBON VAPORS. 
—wW. Kemp, Tucson, Ariz. Ter. In this in- 
stance the invention has reference to burners, 
and admits of general use, but is particularly 


; thereof and also equalizing and distributing 


“made for the binding of the contents of the 


‘ velope. 


: ReaAcH, Lyman, Wash. 


, placement and loss of the key when the lock- 


Scientific 


applicable to burners of a type for use in 
connection with hydrocarbon vapors or the 
like, and is preferably employed in connection 
with furnaces for smelting ores. 
HARNESS.—C. C. Kine, Little Rock, Ark, 
By the provision of friction-rollers in the stir- 
rups the shaft is permitted to move freely 
thereover, thus reducing rubbing to a minimum, 
and by providing a plurality of supports for’ 
the stirrup at different points on the back a 
firmer support for the stirrup is provided, de- 
creasing to a considerable extent the movement 


the weight of the shaft. The improvement 
may be applied to existing harness. 


SCREEN FOR IRRIGATING-DITCH ES.— 
W. B. Race, Lake, Idaho. This improved 
screen is entirely automatic in its action, re- 
quiring no attention, the rubbish being released 
when the water above the screen attains a 
predetermined level, and the height of the level 
may: be regulated by the length of a depend- 
ing-bar which projects below a cross-bar. By 
inserting a pin in different holes a greater or 
less extent of the bar may be allowed to pro- 
ject below the cross-bar, and as a consequence ; 
the catch will be released at a greater-or less: 
height of the water above the screen. 


MAILING-ENVELOP. — J. Sawpen, Strong- 
hurst, Ill. This invention relates more es- 
pecially to envelops employed fer mailing third 
and fourth class matter, such as catalogues, ! 
merchandise, etc. The object is to provide an 
envelop for this purpose in which provision is: 


envelop and fastening of the same to the en- 
A further object is to relieve the 
envelop of the strain of the fastening device. 


METHOD AND MEANS FOR PROCURING 
WATER FOR IRRIGATING AND OTHER 


ftautomatically indicate date after date until 


| advertising. The object is to produce a device 


PURPOSES.—I. TpipMAN, Fresno, Cal. The 
inventor’s object is to provide improved means! 
arranged to utilize the fall of water in a 
waterway for operating pumps employed to 
lift the water from the well to the head of 
the waterway, the water discharged at the foot 


of the waterway being utilized for irrigating 
and other purposes, 
AUXILIARY RUDDER.—W. M. TaAyter, 


Mecklenburg, Va. ‘This improved rudder, while: 
simple in construction, is yet efficient in op- 
eration, and when the desired end is attained, 
it is very quickly drawn out of action, which 
is a most important feature in devices of this 
class. Owing to its peculiar construction, the 
acticn of the fiowing water helps to close it, 
as well as to open it, thereby requiring very 
little power for its manipulation. 


Hardware. 

DEVICE FOR DRESSING SAWS.—T. W. 
This improvement per- 
tains particularly to a device for use as a 
gage in connection with the operation of 
swaging the drag-teeth of cross-cut or drag 
saws. The object is primarily to provide 
means which will prevent injury of the cut- 
ting-teeth by the application of the gage to 
the saw. 

KEY - HOLDING ATTACHMENT FOR 
LOCKS. — H. A. Swacer, Monroe, Wash. 
Means are afforded by this attachment for' 
holding the key of a lock from turning in 
either direction when the lock is in locked or 
unlocked adjustment, thus preventing the door- 
lock from being unlocked on the outside of the 
door and also preventing the accidental dis- 


bolt is released from the door-casement. 


Heating and Lighting. 


HOT-WATER HEATER.—J. A. Ceoppriece | 
and T. B. Stuttg, Roanoke, Va. The inven- 
tor's object is to provide a novel construction 
for heating the water circulating through 
radiators and the like for heating purposes. 
As the fire burns a thin annular sheet of 
water in the inner compartment of the water- 
chamber will become heated and rise, the 
colder water in the outer will enter the inner 
compartment at the bottom thereof and it is 
replaced by other water, and so on, as opera- 
tion proceeds, the inner inclination of the 
inner-plate increasing heating effect of the fire. 


| driving-shaft continues in motion should acci- 


* SDOW 


Machines and Mechanical Devices. 


CANDY-FORMING MACHINE.—.J. A. Het- 
LOWELL, Memphis, Tenn. The patentee’s object 
in the present invention is the provision of a 
new and improved machine more especially de 
signed for forming the plastic candy material ; 
into sticks of any desired shape and size and 
cutting the stick transversely into pieces of 
the desired length. 


ECCENTRIC.—F. M. Bercer, Basin, Mont. 
The design in this instance is to obviate ob- 
jections to machine-eccentrics in general as 


same have been heretofore constructed—that is 
to say, objections to all forms of such devices 
known to this inventor whereby endwise mo- 
tion is imparted to a rod or shaft from a driv- 
ing-shaft having rotary motion and longitudi- : 
nally disposed at an angle to the driven rod or 
shaft. 


CABLE OR ROPH GUIDE.—G. Fring, Se- 
attle, Wash. In this patent the invention has 
reference to logging-machines; and the inven- 
tor’s object is the provision of a new and im- 
proved cable or rope guide or fair-leader ar- 
ranged to properly lead the cable or rope to 
the drum of the logging-engine from any direc- 
tion. 


‘hose or the like on a car-track, so that move- 


‘in position and firmly anchored to prevent ; 


American 


MACHINE FOR CALCULATING INTEREST 
AND PERCENTAGE.—W. M. Braty, Black- 
well, Oklahoma Ter. The intention of this 
improvement is to provide a machine adapted 
for calculating interest and percentage and 
which at the same time when set to a date 
from which interest is to be computed will 


when the example is finished the day and date 
to which the interest is computed, together 
with the time, rate and amount, will appear 
in full view at the exterior of the machine. 


HOTEL-REGISTER.—J. P. Hart, Bridge- 
port Borough, Pa. The leaves whereon names 
and addresses of guests are inscribed are loose 
and detachable in place of being bound to- 
gether, a special means for fastening being 
employed, whereby they may be quickly sepa- 
rated. The carrier upon which leaves are laid 
and secured revolves upon a base having an 


antifriction-bearing vertically adjustable, and 
between the leaf-carrier and base is interposed - 
an antifriction-bearing, means being provided 
for holding revolving part central against lat- 
eral oscillation. Register carrier has foldable 
top sections. Closed, they cover and protect 
the register, the same having spaces for ad- 
vertisements and ornamental panels. 


ADVERTISING DEVICE.—H. A. DE Rupie, 
Los Angeles, Cal. The invention relates to 
advertising by the use of signs. It is es- 
pecially useful in connection with street-car . 


of simple construction which will contain a 
plurality of signs or cards carried upon a 
web, such that these signs may be periodically | 
brought into view. i 


DOUGH-BREAKER.—L. A. RecCKWELL and 
J. J. Linpen, New York, N. Y. This inven- 
tion refers to improvements in machines for 
breaking dough for bread-making or the like, 
the object being to provide, in connection with 
a machine of this character, a safety device 
by means of which the operation of the ma- 
chine may be instantly stopped while the 


dent or other cause require the stopping. 


EXCAVATOR.—A. M. ANDERS®N, Moorhead, 
Minn. The invention relates to excavators, 
and especially to machinery for making ditches 
and trenches. It is especially applicable in 
laying pipe-lines. The machine advances by: 
its own traction when desired. A clutch car- 
ried by the engine-shaft enables this traction 
to be thrown in or out, without stopping the 
engine. Mr. Anderson has invented another 
excavator, such as used in railroad construc- 
tion-work, repairing road-beds, and in the con- 
struction of ditches and irrigating-canals. It 
is also useful for clearing a road-way of ice, 
or similar obstruction. 


Prime Movers and Their Accessories. 


ROTARY ENGINE.—A. H. Wricut, South 
St. Paul, Minn. This improvement pertains to 
a rotary engine designed to operate with steam 
or other elastic fiuid under pressure, and it 
belongs to that class in which the rotating 
element or rotor turns eccentrically in, the 
stationary casing or stator and carries a 
radially-movable piston-head, which bears the 
pressure of the working fiuid and transmits: 
the same to the engine-shaft and rotor. i 

VALVE-GEAR.—W. HARTMANN, Berlin, Ger- 
many. In this instance the invention refers 
to valve-gears for use on steam-engines, gas- 
engines, and other motors. The aim of the 
inventor is to .provide a gear which is positive 
in its action, requiring comparatively little 
working power, and arranged to prevent undue 
infiuence on the governor by back strains. 


Railways and Their Accessories, : 


RAILROAD-RAIL JOINT.—E. P. SANDEFUR, 
Manda, Ky. The purpose of this inventor is 
the construction of a joint which will stand 
on a level with the rail under the heaviest 
train, thereby preventing low joints. The pur- 
pose also is to make a joint which will al- 
ways be ready for use, one which when 
fastened in its place a train can pass over 
witheut danger or delay should the bolts from - 
accident or other cause be out. 


CAR-RAIL HORSE-BRIDGE.—J. 8. Huaten, ! 
Shelbyville, Ky. The invention pertains to: 
improvements in devices for bridges over fire- i 


ments of cars will not be interfered with 
during the progress of a fire, the object being | 
to provide a bridge that may be readily put 


either lateral or lengthwise movement. 


Pertaining to Recreation. 


GAME DEVICE.—A. EHEBALD, New York. 
N. Y. ‘The invention relates to improvements 
in devices with which a variety of games may 
be played by any number of persons, the win- 
ner being indicated by the highest number on 
a rotary part that may be disclosed through 
a chosen opening in the top of the casing 
when the rotary part comes to rest, the object 
being to provide a device of this character 
that will afford amusement with a degree of 
uncertainty as to results. , 


GAME-BOARD.—R. F. Erpurn, Chester- 
town, Md. Mr. Elburn provides a game which 
will be pleasing and interesting and also an! 
aid in teaching children how to count. The ; 
holes in the box-cover may extend entirely! 
through the same. The game-pieces or menj| 
can be made in any desired shape or con- 


; boards, 


. in consecutive order. 


figuration, the only requisite being that each 
set of six should be of contrasting colors. 
THEATRICAL DEVICE.—-H. M. Pertit, 
New York, N. Y. An automobile or other 
vehicle is provided with wings and means for 


i Spreading and vibrating the wings to give the 


desired effect, and also means for propelling 
the automobile along a way or track and for 
supporting it when removed from the track, 
so that it may give an appearance of leaping 
from a cliff to a track located on the oppo- 
site side of the chasm at a lower level. Safety 
devices insure the performance of the act 
without danger to occupants of the vehicle. 


Pertaining to Vehicles. 
NECK-YOKE.—C. E. Hess, Saco, Mont. 
The invention relates to improvements in 
neck-yokes, and particularly in the connections 
between the yoke and a wagon-tongue, the 


‘object being to provide a novel device for de- 


tachably securing the yoke to the tongue with- 
out danger of the parts becoming accidentally 
separated, and, further, to provide ball-bearings 
for the yoke. 

TIRE.—C. MILLER, Binghamton, N. Y. The 
invention pertains to an improvement in what 
are known as “cushion-tires,”’ and more spe- 
cifically to the particular class of cushion-tires 
in which a resilient core is inclosed in an 
outer casing and the whole suitably fastened 
to the felly or rim of the wheel. The object 
is to increase the resiliency of the tire and 
to secure it to the felly in such manner as 
to avoid all danger of creeping or other dis- 
location of the tire. 


BRICK-TRUCK.—M. K. Sacus, Houston, 
Texas. The invention relates to a truck de- 
signed with special reference to the transfer of 
bricks along a track and on pallets or drying- 
The principal object is to provide 
means whereby a truck can be moved under 
a load, the load readily lifted from its place 
and left in an elevated position upon the 
truck, and the truck moved away. 


NON-SLIPPING TIRE AND BRAKE,—J. A. 
Yeunc, New York, N. Y. In the present pat- 


-ent the invention has reference to vehicles, the 


inventor’s more particular object being to pro- 
duce a wheel provided with a tire constructed 


, for the purpose of preventing slipping and pro- 


vided with a brake peculiarly adapted for this 
form of tire. 


Designs. 


DESIGN FOR A BOX.—-W.* Jenes, New 
York, N. Y. In this instance the ornamental 
design shows a clock upon the box cover. 
Two columns rest on a base and support a dial 
flanked by two sma)'ter columns and capped 
with a head piece. An original feature is fur- 
nished by a mouse clin.bing a weight chain 


| suspended near the pendulum. 


Nerre.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 


READ ‘THIS COLUMN CAREFULLY.—You will 
find inquiries for certain classes of articles numbered 
If you_ manufacture these goods 
write us at once and we will send you the name ana 
address of the party desiring the information. In 
belch case_it is necessary to give the 
number ef the inquiry. 

MUNN & CO. 


Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 8056.—For manufacturers 
chinery for making dry yeast. 


*©U. S82’ Metal Polish. Indianapolis. 


Inauiry No. 8057.—For manufacturers of a ma- 
chine that will cool a refrigerator instead of using ice. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St. 
Chagrin Falls, O. 


Inquiry No. 8058.—For manufacturers of ma- 
chinery for making horseshoe nails. 


of ma- 


Samples free. 


1 sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 19 Mutual Life Building, Buffalo, N. Y 

Inquiry No. S8059.—For manufacturers of ma- 
chine for twisting and finishing sewing threads (not 
spinning). 

Litnographing adds solidity and strength to your 
business stationery. Letterheads, $2 per 1,000. 

Stilwell, 708 Pine Street, St. Louis. 

Inquiry No. S060.—For manufacturers of a ma- 
chine for extracting or distilling nicotine from tobacco. 

The celebrated ‘‘ Hornsby-Akroyd ” Patent Safety Oil 
Engine is built by the De La Vergne MachineCompany. 

Foot of East 188th Street, New York. 

Inquiry No. 8061.—For manufacturers Of gaso- 
line engines of 4 to 6 horse-power, suitable for auto- 
mobiles. 

Metal Novelty Works Co., manufacturers of all kinds 
of light Metal Goods, Dies and Meta] Stampings our 
Specialty. 43-47 S. Cana) Street, Chicago. 

Inquiry No. S062.—F¥or manufacturers of a small 
spring motor with governor. 

Mauufacturers of patent articles, dies, metal 
sturpping, screw machine work, hardware speciilties, 
machinery tools, and wood fiber products. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

Inquiry No. 8063.—For manufacturers of novel- 
ties and specialties. 

For Sare&.—Canada, Mexico and European patents 
on End-Gate Fasteners. A good-selling article inthe 
United States; also U.S. patenton hoe. Address 

Adolph Abraham, 
Corby Building, St. Joseph, Mo. 

Tnauiry No. 8064.—For manufacturers of street 
cleaning or street sweeping machines. 

Automobile experts are in constant demand. at high 
salaries. Our seven weeks’ course is the mast thorou:h 
and practical, fitting men to drive, handle and repair. 
Day and evening classes. Special course for owners. 
New York School of Automobile Engineers, 146 West 
5eth Street, New York. 
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HINTS T® CORRESPONDENTS. 


Names and Address must accempany all letters er 
ne attenticn will be paid therete. This is fer 
eur infermation and net fer publicatien. 


References te fermer articles er answers sheuld give 
date ef paper and page er number ef questien. 


Inquiries net answered in reasenable time sheuld be 
repeated; cerrespendents will bear in mind that 
seme answers require net a little research, and, 
theugh we endeaver to reply te all either by 
letter er in this department, each must take 
his turn. 

Buyers wishing te purchase any article net adver- 
tised in eur celumns will be furnished with 
addresses ef heuses manufacturing er carrying 
the same. 

Special Written Information en matters ef persenal 
rather than general interest cannet be expected 
witheut remuneratien. 


Scientific American Supplements referred te may be 
had at the effice. Price 10 cents each. 

Books referred te premptly supplied en receipt ef 
price. 

Minerals sent fer examinatien sheuld be distinctly 
marked er labeled. 


(9955) J. A. K.asks: 1. In your issue 
of March 24, page 258 (9921), you say that 
the buoyant power of a tank, open at the 
bottom, decreases as it is sunk deeper into the 
water, since water enters and compresses the 
air into a smaller volume. You say that the 
above is true, since the only point involved is} 
the volume of water displaced. Is it not thej 
weight, instead of the volume, of water dis- 
placed that is involved? Would not the dif- 
ference in buoyancy depend on the comparative 
difference in density of air and water, at the 
surface and at a distance below the surface? 
If the compressibility of water is greater than 
that of air, would not the buoyancy increase 
with the descent of the tank? Which hag the 
greater compressibility—water or air? I have 
no books which will answer this question for 
me, If the compressibility of water is less, 
as your statement implies, why does sound 
travel a greater distance in water than in air? 
A, The reply to your inquiry regarding the 
compressibility of water and air is that water 
is nearly incompressible, and air is compressed 
to half its volume by an increase of pressure 
of 15 pounds per square inch. This increase 
is produced by sinking the box to a depth of 
34 feet in water. When the box is 34 feet 
below the surface, the air will occupy only 
half the box; the rest will be filled with: 
water, which is of almost the same density as 
at the surface. Water is compressed only 44 
millionths by a pressure of 15 pounds per 
square inch. The velocity of sound in water 
is not due to its density. It travels slower in 
denser substances. Sound travels much faster : 
in iron than in water or air. The velocity ofj 
sound is produced by the elasticity of the sub- 
stance, as well as by the density of the sub- 
stance. The velocity in any substance varies 
directly as the square root of the elasticity 
divided by the square root of the density. See 
any textbook of physics. 2. In the same 
issue, page 258 (9928), you say that July is 
the midsummer month of the southern hemis- 
phere. Is not the sun directly over the Tropici 
of Capricorn on December 21, and hence is not 
December the midsummer month of the south- 
ern hemisphere? <A. The second item to which 
yeu call our attention is a slip in the types. 
‘‘yhe midsummer in the southern hemisphere is 
at the same time as the winter in the northern 
hemisphere. Every one knows that fact, and 
no one will be misled by the error, which was 
not detected in reading the proof. 


(9956) J. P. M. asks: Would you 
kindly decide this argument: 1. A says you 
cannot make water hotter than 212 degrees, 
as it then becomes steam, B says water can be 
made hotter than 212 degrees. A. Water can- 
not be heated above its boiling point in an 
open dish. When the barometer stands at 
3@ inches, water boils at 212 deg. Fabr. At 
the sea level the temperature of boiling water 
fluctuates about 5 degrees, due to changes in 
the pressure of the atmosphere in storms and 
fair weather. Water in boilers can be heated 
above 212 deg., and is always hotter than 212 
deg. in steam engine boilers when steam is up. 
2. A argues that all watches are the same as 
far as works are concerned ; that is, a $5 watch 
or $10® one has just the same amount of 
works. We do not mean quality. B argues 
that good watches have extra works in them. 
A. 'The works of cheap watches are very coarse 
and rough. Those of fine watches are highly 
finished, and run with much more perfect regu- 
larity. Some watches have more wheels than 
others. This is a question the nearest watch 
repairer can settle for you. 

(9957) H. P. writes: In your column; 
of the issue of March 24, 19®6 (page 257, 
query 9919), I notice that you put an interval 
of 5, 6, or 11 years between years having 53 
Sundays. In the list of such years you omit 
the years 1916, 1944, and 1972. Now these 
leap years will begin with a Saturday and end 
with a Sunday, having 53 Saturdays and also 
53 Sundays—the two extra days a leap year 
has over 52 weeks. Should not these years be 
included in the list, and the interval placed at 
5 or 6 years only? A. By some inadvertence 
we missed the leap years mentioned by our 
correspondent from the list of years having 53 
Sundays in the present century. 


(9958) B. W. writes: Query 9916, by 
ki, A. R,, ScIENTIFIC AMERICAN, March 17, 1906, 


‘a coil enly capable of making a spark 1 inch 


page 238, “Will you account for the universal 
idea among seafaring men that ice sinks?” 
Answer: The floating or sinking of‘ice in water 
depends upon the relative specific gravity of 
each. Clean ice will always float in water, 
until it dissolves into water. Ice may become 
so loaded with other matter as to cause its 
specific gravity to be greater than the water 
beneath it, and -it sinks. My business from 
1871 to 1878 caused me much travel over the 
Missouri River, frem Springfield, Dakota, on 
the north to White Cloud, Kansas, on the 
south, a distance of about one hundred and 
seventy-flve miles, during all seasons of the 
year. The Missouri River water is dirt thick. 
The Winnebago Indians call it Ne-shuda (shude, 
dirt; Ne, water), dirtwater. The river’s wide 
valley is a windy country, and clouds of fine 
sand may be seen almost daily passing over 
its waters. It is very winding in its course 
southward, and has a swift current. Ice upon 
its surface sometimes forms four feet in thick- 
ness, and generally sinks when warm weather 
comes, The thickness of the ice having then 
been diminished by the heat, and the sand and 


dirt upon and within the ice remaining intact: 


in weight, the specific gravity of the remaining} 
ice becomes greater than that of the water, 
and it sinks. The same rule of nature is ap- 
plicable to account for the sinking of icebergs 
within southern latitudes. There ice is slowly 
formed in glaciers, and weighted by sand and 
stone ground from the rocks and earth during: 
their gradual descent to the ocean, into which; 
they are dropped. As the iveberg journeys 
southward into warm latitudes and currents 
the ice is gradually melted, the stones, sand, 
and dirt remain in their original weight, the 
specific gravity of the mass becomes greater 
than that of the water, and what is left of the 
iceberg sinks beneath the ocean. “The uni- 
versal idea among seafaring men that ice 
sinks” is correct under certain conditions, A. 
The origin of the universal idea cannot be 
explained by the fact that it is sometimes true 
in exceptional circumstances. The editor in 
his boyhood lived near the sea, and also large 
fresh-water ponds. Every one believed that the | 
ice sank when it disappeared in the spring. 
The query referred to asks for the origin of 
that idea, not for an explanation why ice may 
sink by becoming heavier than water from 
accretions of foreign matter. That is a very 
different question, The editor thinks the idea 
originated from the frequent disappearance of 
ice in a night during a warm rain, as he has: 
often known it to do, We used sometimes to 
say it had gone out, sometimes that it sank. 
Both phrases are jn local use. Neither prob- 
ably is true. The ice disintegrates, or breaks 
up into prisms and floats in small pieces, so 


that the surface looks to be entirely composed 
of water, as it largely is. Seen from a dis-i 
tance one can see: no ice. Where has it gone?: 
“Tt has sunk,” say the native and the sailor;: 
while it is really floating just at the surface’ 
in small pieces, too small to be seen, 

(9959) E. J. writes: I would like 
you to answer this: I have a core % inch 
diameter, 7 inches long, made up of No. 22. 
The primary is wound with two turns No. 18, 
secondary % pound No. 36. I wound two. 
layers, one on top of another, then insulated 
them. I did this all through the coil. I used 
4 and 5 volts in the primary, and have been 
unable to get a spark 8% inch long. I made 
the tinfoil as per sketch. A.A _ coil made 
with a primary with only two turns of wire 
will not give a spark at all. It should con- 
tain two layers of wire. The use of so much 
insulation between the layers of the secondary 
is unnecessary, and reduces the spark, since it 
removes the wire too far from the primary. 
To say that you “used four and five volts in- 
the primary” means nothing. If you had said 
you used so many emperes, we could then; 
judge the matter. Two or three good cells 
will give current enough for a little coil such 
as you describe. Probably a quarter to three- 
eighths inch is all the spark you can obtain 
from it. It is better to get a good book like 
Norrie’s “Induction Coils,” which we send for 
$1.0@, and follow the directions carefully in 
building a coil. Time and money will be saved ' 
by first finding out what should be done, and' 
afterward doing it. 


(9960) <A. N. asks: 


1. I am winding 


- the secondary of a 1-inch spark induction coil, 


in four main sections (page 11, Norrie’s ‘In- 
duction Coils’). Would it increase the insula- 
tion in each of these sections to wind the wire 
on in layers, separating each by paraffiined 
paper, or would this heighten the tendency of 
the spark to jump through it? A. We do not 
advise you to change the censtructien of the 
coil you are making after Nerrie’s plans. Iol- 
low plans closely. Added insulation between 
layers in secondary is not needed, else Norrie. 
would have said so. You will injure and not 
improve your coil by putting paper between 
the layers, because you will separate the lay- 
ers farther from the primary. The outer 
layers will be in a very weak magnetic field 
if you put the paper in as you propose. Fol-: 
low plans closely. 2. How far will 1-inch; 
spark send a wireless message with the re- 
ceiver described in SupprrmMent No. 1343? 
A. A 1-inch spark will send a wireless mes- 
sage a great.distance, but not the spark from 


long. A great coil witn the terminals 1 inch 
apart will have much more power than a small 
coil will with its terminals as far apart as it 
can send a spark. A 1-inch coil might per- 
haps send a signal one mile over water, and 
1,00® feet over land. 3. In regard to ohms, 


, 12, which we can send you for $3.00. 
published a good many years ago, we think, 


i not 


American 


would not a fine wire offer less resistance to 
a. small current than a large current? There- 
fore, ought not some voltage be given in stat- 
ing number of obms_ resistance? A. The 
resistance of a wire is entirely independent of 


the current which is flowing through the wire. | 


An ohm is an ohm without reference to the 
amperes flowing through the wire. Amperes 
should not be stated; if they should, all the 
books would state them, The writers know 
their subject. 4. If a relay is wound for 100 
ohms, does that mean it will work through 
1®@ ohms resistance? 
10@ ohms of resistance in its coils, It is usual 
to specify the distances to which relays will 
operate, rather than the resistances through 
which they will work. With magneto ringers 
it is usual to specify the resistance through 
which they will ring. An 80,00®-ohm ringer 


is one which will ring through that number of 
ohms. 5. How thick glass will 1-inch spark 
pierce’? A. With a proper condenser a 1-inch 


spark coil might pierce glass a few thousandths 


‘of an inch thick, though we have our doubts 


about its piercing any thickness of glass. We 
have never tried it, and no data exist for so 
small a@ coil. 6.In X-rays, do you take a 
photograph of the image on the fluoroscope or 
through a camera, or just let the shadow ‘fall 
on the plate? 


a photographic plate which is wrapped 
black paper. No camera is used for making 
an X-ray’ picture, or skiagraph. 7. In an in- 
duction coil, if there is enough current to 
jump through air, why does not it jump 
through the thin insulation? A. Paraffine, 
shellac, and the rest are better insulators than 
is the air, so that the spark jumps through 
air between the terminals of a coil rather than 


. through the insulation in ordinary discharges, 


Sometimes the insulation is pierced and the 


coil ruined, 

(9961) H. T. asks: The ”ion 
ory suggested to me the following little ex- 
periment. Into a drawn-out piece of hard 
glass tubing of this form put various galt 
solutions, such as Nag SO., Mg SO,, etc., and 
a very small drop of mercury, just large 
enough to act as a sort of movable stopper 
in the capillary tube. In introducing a cur- 
rent of about 8 volts, I found that the mer- 
cury traveled speedily toward the electrode 
and back again, when the current was re- 
versed. If the experiment was carried on for 
some time, the mercury “thread’’ seemed to 


” 


suffer a strain, and frequently broke in two;, 


polarization of the electrodes may have had 
something to do with that. Has this experi- 
ment been tried before, and is there any rea- 
son why the metallic ions might not be the 
cause of the motion of the mercury? A. The 
experiment you send us you will find in Hop- 
kins’s “Experimental Electro-Chemistry,’ page 
It was 


first by Wallace Gould Levison, in the Amer- 
ican Journal of Science. The direction of 
migration of the mercury to the negative pole 
indicates that its ions are electro-positive. The 


tube used for this experiment need not be. 


capillary. 

(9962) A. K. D. asks the advisability 
of using an electric motor in a barn for 
threshing purposes; to be run by a gasoline 
engine about 300 feet away, to which a 
dynamo is attached. The engine develops 18 
horse-power. If a 1®-horse-power dynamo were 
used, what horse-power motor could be suc- 
cessfully used? A. We see no reason why an 
electric motor could not be used in a barn 
for threshing or running any farm machinery. 
The commutator could be protected from dust, 
and the danger from fire be made so small as 
to be considered. A  10-horse-power 
dynamo should deliver 9® per cent of its 
power, or 9 horse-power, to the motor. 


(9968) C. W. says: 


find ten cents in stamps 
copy of SCIENTIFIC AMERICAN containing your 
explanation of the so-called puzzle of cutting 
sixty-four squares to make them sixty-five. I 
know that you published the correct solution 
vithin the last few months, but have mislaid 
or lost my copy of the paper, so send for one. 
There are some “wise guys” in this neck of 
woods who think they can make the extra 
square out of nothing, and won't believe me 
until they see your paper, A. The paper you 


request is SCIENTIFIC AMERICAN, vol. 938, No. 2, ! 
We publish your letter. 


issue of July 8, 1905. 
because 
seems to die hard, have begun to come into 
our office again. We wish our friends would 
believe that it is impossible to make 8 times 
8 anything but 64. Credulity seems to be easy 
in the human mind. 


(9964) S. asks: Will you _ please 
state whether or not it’is possible for a man 
to take without killing him 75,00@ or 100,000 
volts of electricity? A. The killing of a man 
by electricity does not depend upon the voltage 
of the current at all, certainly not directly 
upon the voltage. It is the amperes which 


destroy life by acting upon the werve centers... 


The volts simply determine how many amperes 
shall flow, if the generator furnishes them. 
This is according to Ohm’s law. Amperes are 
equal to volts divided by ohms. Ohms are re- 
sistance. Volts are pressure and amperes are 
current. This is just like pressure and quan- 
tity in flow of water in pipes, and the friction 
of the pipe to oppose the flew of the water. 
Now if a generator is able te furnish a large 


A. A 10@-ohm relay has’ 


A. With X-rays the shadows. 
cast by dense objects are allowed to fall upon’ 
in! 


the: ! 


Inclosed please | 
in payment for the. 


letters about this old trick, which: 


May 5, 1906. 


current at a high pressure the man will be 
killed by it, but if only a smal! current can 
be furnished the man may not be killed. If 
the resistance of the man is large, say 5,000 
ohms, and the voltage moderate, as say 500 
volts, omly one-tenth of an ampere can flow, 
and that will not instantly kill, but it will 
give a smart shock. Voltages such as you 
name are not usually large except upon long- 
distance transmission lines, and then they are 
very dangerous, since the amperes are usually 
large also. But the small generators and the 
electrical oscillators which have such high 
, voltages have only minute amperages, and a 
current from these is insignificant and harm- 
less, From what we have said it is evident 
that volts do not enter a person, nor travel 


at all. They simply push the current, elec- 
tricity, along. Men do not take volts of elec- 
tricity. Men take amperes, and amperes do 


the work.or damage ag the case may be. 


NEW BOOKS, ETC. 


THe ART OF LEAD BURNING. By C. H. 
Fay. New York: David Williams 
Company, 1905. 12mo.; pp. 144. 
Price, $2. 


The author justly states that the mystery 
which has always surrounded the work of the 
i lead burner, like that of all other handicrafts 
outside of ordinary occupations, dissolves under 
the light of a full knowledge of the causes and 
effects that have a bearing upon it. The 
author has produced a thoroughly practical 
‘book which can be used with advantage by the 
‘ practical mechanic, ‘The greatest fleld for the 
lead burner is in the chemical trades, ‘T’he 
illustrations are numerous and enlightening. 


LipPINcoTT’s NEW GAZETTEER. A Complete 
Gazetteer or Geographical Dictionary 
of the World. Edited by Angelo 
Heilprin and Louis Heilprin. Phil- 
adelphia and London: J. B. Lippin- 
cott Company, 1906. 4to.; pp. 2,053. 
Price, sheep, $10 net; half morocco, 
$12.50 net; patent index, 50 cents 
extra. 

A noble book, indispensable in every library, 
public or private, and will be found useful in 
any office. ‘This work has been before the 
public for just half a century. The present 
edition is not the usual patched-plate book, 
but is a brand new edition, being printed from 
new type from cover to cover. This publica- 
tion is an accurate picture of every corner of 
the globe in its minutest details as it exists in 
the twentieth century. Statistics of popula- 
tion, production, mining, manufactures, physical 
history, exploration, general history, etc., have 
been gathered from the latest official censuses, 
domestic and foreign. Each one of its 100,000 
notices, varying in length from a single line to 
thousands of words, speaks for itself. A vast 
amount of labor has been expended in search 
of special information not to be found in of- 
ficial reports or the ordinary books of refer- 
ence. 


TECHNISCHES UND TAGLICHES LEXIKON. 
By Oscar Klinckfleck. Berlin: Boll 
& Pickardt, 1906. Pp. 48. Price, 2 
| ‘marks per installment. : 

This technical and practical German, Eng- 
lish and French dictionary is to be published 
in some seventeen installments of about 48 
pages each. The author’s professional and 
| technical experience has enabled him to pro- 
! duce a book which promises to be of great 
‘ value not only for purposes of translation, but 
in general technical literature as well. At the 
present time the first two numbers have been 
, issued, As the title indicates, the book deals 
principally with technical terms, including 
those of military, naval, and general scientific 
parlance, but it will undoubtedly be extremely 
useful in the discussion and translation of 
many practical industries and arts, as well. 


‘ VENTILATION OF BUILDINGS. By William 
G. Snow, S.B., and Thomas Nolan, 
A.M., M.S. New York: D. Van 
Nostrand Company, 1906. 32mo.; 
pp. 83. Price, 50 cents. 

Messrs. Snow and Nolan have concissly and 
clearly defined the essential principles of ven- 
tilation in this practical little book. The me- 
chanics of the science have not been gone into, 
but have been left for another volume in ‘“Sci- 
ence Series.’ The work deserves wide circula- 
tion, particularly among members of boards of 
health, physicians, and others where time is 
! lacking to go thoroughly into the theory and 
principle of the subject, and where a practical 
handbook is a first requisite. It also might 
well be used in medical and engineering schools 
where this important subject is not dealt with 
exclusively as a division of the curriculum. 


By Carl C. Thomas. 
New York: John Wiley & Sons, 
1906. 8vo.; pp. 287. Price, $3.50. 

Prof. Thomas, well known as a member of 
the faculty of Sibley College, Cornell Univer- 
sity, has produced in this book a theoretical 
work on the subject of the steam turbine of 
no little value. The book is well illustrated 
with diagrams and engravings, and treats the 
difficult subject in a clear and brief manner. 

It is not a handbook for the use of the un- 

trained, practical engineer, but is of undoubted 

value as a text book for theoretical study. 

Prof. Thomas, despite the fact that the de- 

velopment of this particular utilization of 

steam has been so rapid that many of the 

i problems involved are still to be solved satis- 


Steam TURBINES. 
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factorily, has given the fundamental principles 
of steam turbine design in their logical order. 
Foremost among ‘these is the velocity of steam 
flow under given conditions. Many of the laws 
have been developed into simple and direct ex- 
pressiens and are coupled with numerical and! 
graphical solutions illustrating the principles 
involved. 
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Bucket eperating mechanism, clam shell, Fire pet, adjustable, C. H. Gatchell........ 818,949 qiremenls tob HL P gee 
BY OB. Hulett. 00a ta ee teatie sae 818,626 Firearm, J. H. Wesson .......ee.0008 +. 818,721) pre R. M. Cornwell Co., 406 S. Salina 8 Ls a % NY. 
Buckle, W. F. @sberne............-. +» 818,780 Firearm, J. M. Brewning.............4 + 818,739 ee esis Park Row’ Building, New Sey a vRACuae, 
Buckle, line a rein, FE. M. Heibpey: @ Bisere : Firearm, beceeh leading, 9. bi Messberg. . eleack 4 
Buckle, trace, ®. Rampendahl...... a A - Firearm, magazine, _ . Sprangel..... a A 
Buckles trace, E. L. Goodrich. .. 818,881 Firearm, magazine, H. W. De Jarnatt . 818,669 KEROSENE OIL ENGINES} 
Busey y bow spring attechment, n 818,827 Fireproof metal window frame and s 
Iding bleck, N. J. Peterson. .. 818,551 8. Keighley 818,969 Marine Stationary 
Bure caskets, coffins, and the ‘like, “handle Fireworks, W. 818,950 Portable. 
fOr C. BlOSCh: 256 o-6 seas oie ad Bde arene sta Das 818,733 | Fishplate, G. H. Cornwell... . 818,418 M: 
Butter cutter, C. F. Fogg............. .. 818,757 ' Fishing reel, Ernst & Patton ............:. 818,880 Dehteat Weigh See Rae 
Butter cutting machine, E. J. Luhman. .. 818,770 Fluid pressure brake, W. P. A. Macfarlane 819,032 Economical, No Batteries, Self ° 
Button, BE. A. Smith... ... cc cece eee ce eeee 818,983. Fly trap, Lenthier & Rouilliard............ 818,836 ignition by Compression. Fally 
Butten, collie and cuff, J. K. & J. G. Dz -Forceps for handling beiled clethes, L. W. Guaranteed. Write for Catalogue P. 
Thema: oecceiisas vess cme ciaensieunitee 818,486 : Price tive coentnn babe a aeeseednnn gant 818.465 M. [2°'No charge for packing. 
Cable erip, aerial tramway, E. P. Frederick, - Foundry molds, machine for manipulating, international Oil Engine Co. - 
818,806, 818,805 : P. Bonvillain .......... 818,410 253 Broadway, N. Y., U.S.A. 
Calendar, er etual, je B. Summer all aie ses" BU OTT: rule glipper, HH: Petty . + 818,552 
mera attachment. . BE. illips........ 9 ru Tier, M. Redgers..........eesseeeees RISO G4 ee ee eee 
Can heading machine, Adriance & Calleson, Fruit packing device, F. K. Bartholomew.. 818,812]ROTARY PUMPS AND EN GIN. ES. | 
818,805, 818,805 Fuel feeding apparatus, pulverized, G. S. Their @riginand Development.—An important series of | 
Cane loading apparatus, L. J. B. Trevard... 818,644 Welles: is. iscsaeaesssnlac sweeties eee’ 818,590 } papers giving a historical resume of the rotary pump 
Cannon ceceil mechanism, F. B. Yingling... 818,730 Furnace, H. Webster ............ esse ears 818,588 | and engine trom 1688 and illustrated with clear draw-- 
Car brake, meter, R. Rugge.......ceeseeee 818,815. Furnace charging Snparatus, blast, J. W. ings showing the construction of various forms of 
Car, brick, F. H. Reid.... 818,851, 818,852 Dougherty ........... . 818,615; pumps and engines. 38 illustrations, Contained in 
Car ceupling, A. Schulz 818,564 Furnace grate bar, T. E. . 819,019 | SUPPLEMENTS 11095 1110, 1111, Price 10 cents- 
Car guard rail, street, E. idge 818,873 | Fuse, shell, W. H. Driggs + 818,943 | each, For sale by Munn & Co. and all newsdealers. 
Car journal box, railway, J. R. William n. 818,501 -Game, A. Bolton .......... aus) 818;4093) or ee eo 
Car lever. G. B. Sullivan..........c..ses00e 818,576 Game apparatus, E. Kuhn....... .. 818,895 JA GER M Marine 
Car, railway, H. L. Kerr..... .. 818,629. Game apparatus, A. M. Benedic. . 818,993 
Car register, F. A. Schierberg. .- 818,563 Game board, S. M. Thomas..... ‘. x ea 
Car, sleeping, P. P. Carroll... i] 8181742 Game counter, @. W. Field: : ) 818,676 4-Cycle Engines: 
Car wheel, A. Mast ......... .- 818,900. Garment, F. A. Platz ........ «. 818,785 
Carbureter, L. Renault.......... .. 818,853: Garment hanger, S. N. Cragin. «+. 818,748 - tities ortais leven conte, Pisce 
Carpenter’s teol, Hause & Marlin. ... 818,958 Gas burner, G. Machlet, Jr... «. 819,018 - bining automatic carburettor ; 
Carpet sweeper, W. H. Emmert.... .. 818,755 Gas purifier, Jones & Wellman.. .. 818,891 - with spark advance, Develops | 
Carriage, folding baby, A. B. Todd A 818, 487' Gas saving device, F. W. Playsted ++ 818,554 - wide speed range and re‘iapillty | 
Cart, road, E. P. Hollister..............005 818, 963 | Gate construction, L. F. Hake.... « 818,885 - under most trying conditions. 
Case. See Display case. !Gear, slide, H. H. Buffum 818,662 Sizes 3to60h. p. Send for catalog. : 
Caster, @ HoffMann ..... sess sseeseseeeees 818,442 Gearing, variable speed . CHAS. J. JAGER CO. 
Casting machine, E. E. Waite. « 818,927 Cowles .......... cee ew eee . 818,747 c High and Batt h St 
Casting meld, J. M. Dodge.. 818,941 - Glass blewer’s dummy, P. J. » 818,705 or. High and Batterymarc Sey: 
Cattle guard, F. V.. Grimes. 818,883 ‘Glass securing device, plate, H. R. m 818,850 Boston, Mass. 
Chain, detachable drive, L. R. 818,469: Gold saving apparatus, I. P. Lambing « 818,834 | —- -- oe 
Channeling machine, W. Prellwitz..... . 818,558 Goods handler, W. R. Calvert...... . 818,869 oe For Either 
Charging or feeding device, W. 818,862 Governor, electromagnetic, D. Bacon . 818,513 A axel 
Check back attachment and clamp for teams, Governor, engine, Walsh & Rumely........ 818,718 ae Hand or Power 
T. Sehmedser’ ecaiiaess die Teas eata aia eae 818,792 Governor, spring motor, W. B. Kirby...... 818,830 
Cheese cutter, R. D. Drummond. .. 818,528: Governor, steam engine, W. N. Rumely » 818,711 | This machine is theregular hand machine sup- - 
Chuck, drill, G. R. Rich.......... .. 819,025 Grain cleaner, A. W. Eaches ..........++.. 818,944 : plied with a cr base, pinion, ceuntershift, - 
Chuck, reck drill, Harris & Hoskin. .. 818,687 : Grain dump and elevater, C. S. Upham.... 818,926; etc,, and can be worked as an otdjnary pow er 
Churn, Z L. Harbin.........00ceeeeeee . 818,537 _ Grasper, automatic, Bottcher & Heym...... 818,736 ‘machine or taken: from tte bl base fore dua 
Chute, adjustable steck, A. BE. Starrett. . 818,571: Grate, J. E. Frest........ccc cee cee eeceeeee 818,533 bacily fo sual room. “Tilustraten ca alo ‘ 
Cider mill, EB. R. Geings.............. scene 818,683: Grinding or polishing machine, Mueller & F —price list freo on application. N 
Cigar bands or labels, book, dairy, album, Bolan ~ 50i cays ecayasdiala cate wcavatGale cs aia'e aca ieje as esa le 819,@21 ; 
etc., for the preservation of, J. Hill.... 818,961 Grindstone attachment, Bs F. Bellows . 818,933 ATRGHENAE Nec THE CURTIL & CURTIS CO., 
Cigar bunches, @evice for the preliminary >Gun mount, L. L. Drige RU ave aha Seas « 818,942 Rangev-din, Re HL. di fe 
forming of, G. J. Prentice . 818,786 - Guns, automatic brake” Pron i. gene: % £.Gatdea St Baipazronz, Conn. Cox 
Clamp bracket, E. A. Litts.. «. 818,457 Voller .......0005 818,801 
Clipper, hair, T. W. MecNally..... .. 818,462: Guns, telescepic sight 
Cleth pressing machine, J. Ecker «. 818,753 - CO aire rant merrroe tr errr herr es 818,546 
Clothes pin W. Boese......... . 818,658; Hair pin, F. E. Regan ...... .. 818, "468 
Clutch, R. S Kasson .......c.eeeeeee a 818,828 | ammer drill, W. Prellwitz ..... «. 818,638 | FOR LIGHT WORK. 
Coal cutting machine, A. H. Gibson... . 818,619 : Hammer, electric, W. F. Wegner. «++ 818,589 ; Has There Great Advantages: 
Coal finding instrument, L. B. Mognett-..... 818,902: Hand bag, J. D. Wood... .-......+ ‘i, 818,729 - phe sp ed b tantly €hi af 0 to 1600 with 
Coke ovens, drawing ‘machine for, R. D. ‘Hand press, J. Spengler .......... seeeccees 818,796 - ato hue orshifteag belts y Power applied can be ginduatal 
Mr tin 5c eiorsier sina d bia asale STS ale asda a aves 818,841 | Hanger. See Door hanger. 0 drive, with equal safety, the smallest. or largest drills 
Collar and cuff shaper, G. L. Richardson.... 818,915 | Harness, BE. H. Yule.......... a3 S80 0S Sy OL O5 030 Sani its range—-a wonerrf:l_eccuomng Ix tere and great 
cuen horse Ga fi abe ai Vita dilad Ghd Siege ain eel 818,621 | Harvester, beet, L. Stimart. ~ 819,029 | savi ny in drill breakage. YF Send for Drill Catalogue. 
Ollar stay, OMLINB es 65 asda stad wee stele a 818,817 Hasp, J. C. Griffin............ . 818,685 2 
Color applying apparatus, pneumatic, F. Hat brim flange and center bloc e MSE: cgi retreat ane pa 
Wolf! i acuntac.avata a aeccars ste Cartage soiceaa Seeteres 818,649 - therefor, F. L. Butterworth . 818,616 1999 Ruby Street. Roekford, Tl 
combing, machine, gill box, etc. Hat fastener, R, Willis .. 1. 818/988 ry ’ - os oekford, Ill. 
mondroyd & White 818,707: llat hanger, P. F. Denning. . 818,421 
Combination lock, D. H. 818,414- Hat hanger, M. W. Potter. ... 818,849 MACH | N E Ss FOR ROLLI NC: 
Commode, W. C. Feely 818,821 Hat pin, A. Woodward .... «.. 818,507 
Vonerete dam, laminated multiple arch, S. P. Hat pin, E. Rating.... «.. 818,788 SCR EW 
TOWN, cicacicie cic seeiisie sada oc bieeae ads e ees 818,738: Hay rack, J. Dain ....... » 818,524 
Concrete mixer, C. R. Weaver............005 818,929: Hay rake, H. R. Ingiedue........... .» 818,451 TH R EADS. z 
Concrete, sectional girder and column of rein- - Heat conserving apparatus, H. Lang. «.. 818,541 ” Tie 
ferced, R. Grimm... ......:.2eccec eens, 818,884 - Heat resisting fabric, G. F. Cole.... 818,415 Any size up to 1” diameter, 3"; 
Contact, shoe, G. H. Fretts. . 818,947 Hebby horse, progressing, A. Hitt......... 88, 826 Iong. Foursizesof machines 
Copy holder, W. P. Swope........ . 818,579 - Hoisting apparatus safety device, J. Dahlin 818,523 1” Sendfor Catalogue. 
Copy holder, rotary, W. P. Swope.......... 818,580 - Hook and eye, H. A. Aldred............05 818,808 
Core vent and support, combined metal, leek for cutting corn, etc., B. F. Bean.... 818,813 BLAKE & JOHNSON 
1, ss ’ 
H. C. Caldwell oo... ececcccccececeeeeee 818, 413 | Hisree drenching device, N. S. Price.. . 818,466 P Box 1054, Waterb Cc 
Corn cutting machine, C. A. Young......... 818, 650 Horseshoe, clastic tread, A. W. Jones... re wishagere 819,016 . 0. Box » Waterdury, Conn, 


aa. 


Daly 818,613 
818,427 


818,562 


818,989 


| rose rack, swinging, R. D. Wirt 
818,990. 


| Hose reel, Wirt & Parker... 


Hose supporter, L. W. Gree 818,759 
Hot water heater, C. M. Clau 818,667 
Hundred indicator, A. H. Woodwar -»- 818,509 
Hydrant, W. S._ Phelps............ +» 818,782 
Ice creeper, C. O. Co0k.......ecceeaee : 818,520 
Implement, combination, W. L. Iwan. «+ 818,627 
-Ingot mold, H. Grey.........s.eeeeee -. 818,684 
‘Injector, steam, W. A. Downes. -. 818,422 
Ink well, F. M. Ashley......... 818,403 
Ink well, W. P. Swepe.... 818,581 
‘Inking pad, A. C. Jackson..........2....45 818,692 
Iron and its alloys, manufacturing, M. Ruth- 

ONDCLS seieces areieye daseiarete Walaa le sid a aie ale @ aes 818,918 
Iron heater, C. Petty......... 818,847 
Irening machine, H. Wonderlich. 818,728 
Jar clesure, F. @’Neill...... 818,706 
Jars and other like articles 

POLry). oatawewiris oranda ares eeee seas @ ” 819,023 
Joist hanger or stirrup, F. L. Heughes . 818,689 
Journal box, G. W. Meyer............ .« 818,634 
Journal pox “ibbed, J. S. Patten, 818,912 
Kettle, R. & J. A.’Medley.......0000000000, 818,973 
‘Knitting machine thread feeding device, cir- 

Hl cular, @’Neill & Taggart ............4. 
Knob fastening, F. J. Schwartz ... 
Labeling machine, F. ®. Woodland. 
Lacing, S. C. Abramsob ...............04. 
1 Emp bubs, blewing off the necks of, E. L. 

Hi Ottis pea vis cate ap asec oyaran se aueleles g bose Oe OI 818,674 
Lamp, electric incandescent, ®. Fruerlein... 819,009 
Lamp, gas, F. A. Ray.. 818. 789, 818,790 
-Lamp, miner’s, Carter & Thompso . 818,871 


Lamp socket, cluster, J. H. Dale. e 818,750 


Lamps, etc., plug socket for electri J. 

Russell ..... 0. cae c cee e eee eee ... 818,791 
Last, G. E. Belcher ...0. cc cece e sees sseee 818,407 
: Lasting and sewing machine for boots and 

shoes, J. Keats ..cccsccssssesssccsses 818,766 

Lathe dog, A. Krus.....sscce cece eee eeas 818,454 
Lawn edge trimmer and ditcher, J. M. Ald- 

1s Co «a 818,510 

: Lawn trimmer, H.-B. Pitner . «.. 818,708 

Leach pitcher, J. C. Dunn......... » 818,752 
Ledger, lecse leaf, F. Bollenbach. . 818,605 
Lifting jack, W. J. Gray...... . . 818,436 
; Light. See Blectric light. 

Liquid meter, K. Scotti ............. Eogiaas 818,566 
Liquors, apparatus for the manufacture of 

bisulfite,. E. R. Barker ....cessseeeeeee 818,811 
j Lock, B. PhelpS .......0. « 819,024 
Lecking device, G. Helden 818,443 

Lecometive reundheuses, hoed and smoke 

pipe fer, E. S. Piper ...........eeeeeee 818,784 
Loom harness controlling mechanism, Cas- 

sidy & St. Laurent ..............0000. 818,743 

: Machinery, felding, E. H. Cettrell.. 818,611 


- Mail bag catcher, W. T. & E. B Whitesell 818,592 
- Mail bag catching and delivering mechanism, 

W. T. Reek 
Massage apparatus, G. B. Fraley .... 
Mattress stretcher, wire, J. B. Wilson 
: Measuring and delivering liquids, apparatus 


for, G. L. Spencer ........c cece ee eeee 818,481 
‘Measuring and registering device, 

bined, Barry. & Shaughnessy .......... 818,405 
Measuring instrament Vv. J. ®’Connor 818,906 
‘ Measuring vessel, &chock...........0.00. 818,643 
| Mechanical meter aa brake, A. W. Bart- 
' lett .... 818,406 
Metal beams girders, machine cutting 
| up or mitering flanged, J. Kruger...... 818,453 
Metal bending machine, D. M. Baxter...... 818,932 
Metallic leaf, package roll of, W. H. Coe.. 819,001 
Mines, etc., device fer searching submarine, 

U.S. Sjestrand Sissi dsa tec ahdale aiaraietsraate Meta 18,479 
Mop_head and wringer, combined, W. 

Wiley tire care o i asd when 3 ea a se atone eee 


Mop wringer, T. J. Putnam.... 
Mop wringer, W. H. Wetmore. 


Mesquite net, J. W. Graeme........... ee 
-Meter regulator, gas and petroleum, H. 

CROUAD: aed ies bea oO oe aie dard aoe ahs Gace 818,612 
Music leaf turning stand, J. & J. C. Bahl.. 818,404 
Nail receptacle, M. A. Salmon.............. 818,978 


. Necktie frame, T. J. Lumis... 
Needle cutter, W. N. Feust. 
Nut, lock, E. W. Treatt 


Nut, lock, Steinert & Schimelpfennig.. 818,921 
Nut’ lock, W. McCanse ............ 818,635 
Nut lock, C. E. Palmer .. 818,911 
Nut ieck, L. Payne ...seccseeseeaes g1g.018 


@bstetrical instrument, J. G. Gettlieb. 
@il saver, J. T. Callanan 


-separater, C. H. Games 818, "431 
“@pera chair hat and wrap rack, 

TEVFMAN eee eee c eee eee eeeeeeeenee . 818, 542 
@rdnance, breech leading, R. G. Dashiell... 818, "420 


@rgan and piane, F. M. Howard 


@ven, G. Kreutzkamp. ..........0.0 00. 
! evens, apparatus for feeding articles into, 

W. Stender ........cccccecceseaeseeees 
Packing, piston red, E. Bader. 

Bcking, rod, @ J. Garlock................ 
Paddle wheel, feathering blade, 

HICKS 6 cccee ces eas cceceses : 818,825 
Paper, J. A. Wilkinson.. 818,500 
- Paper making apparatus, P. Couper 819,004 
Pen, fountain, @. E. Weidlich. 818,803 
‘Pencil helder, A. R. E'ldredge. 818,879 
Pencil sharpener, P. Garst ...... . 818,433 
Perch support, F. E. Heierding............ 818,538 
Photolithography and the like, Siaittone, A. 

Stephan iis. atesi ised ack sears 818,574 
Piano, J. A. Weser...... cece ccc cece sence 818,496 
Piane actien, mechanical player, P. Krum- 

SCHELM ceri cersccccccce veces scccceeses 818,630 
Pianos, repetition actien fer, J. Schaaf.... 818,473 
Pile and like clamp, P. Sheridan....... . 818,794 
‘ Piling, metal sheet, J. R. Williams........ 818,596 
‘Pipe, C. Elkin ... 818,819, 818,820 
Pipe or tile cutting machine, R. L. Heafer 818,959 
. Pipe puller, J. a Walker 818,928 
Pipe wrench, c. L. Dunham. . 818,877 
Pipe wrench, A. Meffert..........0.eeeeeee 818,901 
| Pipe wrench, automatic adjustable 

Wi He Dillby: ee 3 acis canes bees ues 818,419 
Piston, horizontal cylinder, F. L. Bates.... 818,860 
Placket clasp, S. M. Fischer «. 818,823 
| Plane, H. B. Sargent......... . 818,472 
| Planter, Je NG LAV OR ick Sabena et bioa we eee 818,799 
Planter, combined potato and corn, W. A. 

Pall). Bites, ices sac3.0 mnieess, sage baglia «face .. 818,956 
: Planter, cern, J. N. Frame . 818,532 
; Plastic bleck machine, G. W. Oren a 819,005 
' Plate shears, C. Swan. 818,578 
Plow, F. L. Woodward..... . 818,598 
; Plow, motor, A. J. Holland.............06. 818,962 
Pneumatic carrier indicator, H. W. Rottel.. 818,471 
Post. See Binding post. 

Power by electric currents, means for trans- 

mitting, W. Stanley ............e.eaee 818,715 
Power by electric currents, transmitting, 

W. Stanley 20... . cee cece eet ce eee e eens 819,028 
Power generating device, D. C. Tubbs + 818,986 
Pewer mechanism, B. J. Arneld............ 818,512 
Preserving organic matter, W. T. Scheele... 818,979 
Printing and cutting machine, combined, 

sic Ab VUOVStEL: exaik, coo oer Shee waa os 818,699 
; Printing in colors, stencil plate for, G. 

2 Courtot:, oi eriaced eeuteg ee eiees. tee bss eee acd 818,521 
: Printing press sheet manipulating mechan- 

ism, L. E. Merrisen ...........-2.eee 818,974 
Printing press tripping mechanism, L. BE. 

MOrrisOn: 4 iceiaie aaa veaweeaieaadsawaea’s 818,903 
Printing surfaces, producing, H. Barth..... 818,656 
Propelling device, @. E. Hagaman..... « 818,536 
Pump, duplex, P. F. @ddie...... «. 818,907 
Pump, treadle, J. Cox..........es000s ». 818,522 
Pump piston attachment, J. McEwen. . 818,636 
| Pumps and similar devices, means for auto- 

! matically controlling the operation of 
i beer or other, A. C. Griscom.......... 818,686 
- Pumps, time controlling mechanism for, I. 

PIOWECG! cco snes Bale dS wien eee Ne 818,946 
: Punch, hand, T. F. Philippi........ « 818,783 
Punching bag support, R. E. Bierd......... 818,604 
: Pyrometer, portable hot blast, E Brown. 818,867 
- Rail joint, E. Willows............0...0. . 818,726 
Rail joint, J. B. Lobingier ..... +» 818,769 
| Railway frog, H. & H. J. Theis 818,717 
Railway signal, A. Brosious ........ . 818,660 
Railway signal system, A. L. Ruthven 818,855 
Railway signaling device, C. H. Smith 818,795 
Railway structure, E. S. Thomas.... « 818,800 
Railway, suspended, G. W. Brower........ 818,608 
| Railway switch, C. B. Brinker . .818,865, 818,866 
{Hallway switches, system of operating, A. 

WAITCM) occa eecccimaet eso eaes one oe 818,495 
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PAINTING is hard work. 
It fooks easy, but you 


den’t want to do it over 
again till you have to. It’s 
just as easy to put on 
KBONITE as it is to put 
on a poor paint. 
select 


if you 
EBONITE 
doesn’t cost you any mire 
than poor paint. 

We have the only pro- 
cess known which will 
produce a high grade pro- 
tective coatin without 
the usual costly ingredi- 
ents. You get the benefit. 

Best for all kinds of 
metal and wood work that 
requiresprotectionagainst, 
rust, rot and decay. 


Send for free sample, bookle 
and further information to 


BUCHANAN ~- FOSTER Co, 
452 Chestnut Street, Philadelphia, Pa. 


You are no greater intellectually 
than your memory. My course simple, 
inexpensive. Increases’ business capacity, social 
stank-l, givesan alert, ready memory for names. faces aud business 
uetizs., Develops will, conversation, speaking, etc. My booklet, 
“Slew to Remember,” sent free, 


DICKSON SCHOOL OF SIENORY, 7@@ Kimball Hail, Chicago 


LA flee 


t 
Manufactory Established 1761. 


Luead-Colored & Slate Pencils. Rubber Bauds, 
Erasers, Inks, Penholders, Rulers, Water 
Colors, Improved Calculating ules. 


Sena sor descriptive Circular S. 


44-60 East 23d Street, New York, N. Y.- 


Grand Prize, Highest Award, St. Louis, 1904. 


BACKUS 


GAS & GASOLINE ENGINE 


Simple, Economicat, Durable 
Suitable for all kinds of work 


BACKUS WATER MOTOR, cheapest power known 
Write for circular and prices 


BACKUS WATER MOTOR CO., Newark, N. J., U.S.A. 


THE IDEAL 
LAWN MOWER GRINDER 


mower perfectly in 15 minutes, and 
is destined to revo- 
lutionize the whole 
business. Greatly 
improved over old 
models, and is now 
perfection. Ener- 
yetic men and boys * 
make $10 per day - 
using it. Nothing = 
like it on the mar- 
ket. For Hand or 
Power use, For 
prices, etc., address 
the manufacturers, 


THE ROOT BROS. 


nstructive Scientific Papers 


ON TIMELY TOPICS 


CO.; Plymouth, Ohio 


Price 10 Cents each hy mail 


ARTIFICIAL STONE. By L,.P. Ford. A 
paper of immense practical value to the 
architect and builder. SCIENTIFIC AMERI- 
CAN SUPPLEMENT 1500. 

THE SHRINKAGE AND WARPING 

OF TIMBER. By Harold Busbridge. An 
cee presentation of modern views; 
fully illustrated. SCIENTIFIC AMERICAN 
SUPPLEMENT 1500. 

CONSTRUCTION OF AN INDICAT- 
ING OR. RECORDING TIN PLATE 
ANEROID BAROMETER. psy N. 
Monroe Hopkins. Fully illustrated. Scren- 
TIFIC AMERICAN SUPPLEMENT 1500. 

DIRECT-VISION SPECTROSCOPES. 
By T. H. Blakesley, M.A. An admirably 
written, instructive “and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE- 
MENT No. 1493. 

HOME MADE DYNAMOS. - ScientTiFic 
AMERICAN SUPPLEMENTS 161 and 600con- 
tain excellent articles with full drawings. 

PLATING DYNAMOS. _ ScIENTIFIC_AME- 
RICAN SUPPLEMENTS 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 
Fully described and illustratedin SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 865. 
The machines can be run either as dynamos 
or motors, 

ELECTRICAL MOTORS, Their Con- 
struction at Home. SCIENTIFIC AMERICAN 
SUPPLEMENTS 759, 761, 767, 641. 


Price 10 Cents each, by mail 


Order through your newsdealer or from 


MUNN @ COMPANY 


361 Broadway New York 


Scientific American 


Railway tie, Boomer & GLinkswiler......... 
Railway water column, E. E. Johnson.... 
Railways, continuous rail crossing for street, 

@. Gottschalk 2... . ccc cece eee eee 
Range finder, C. & H. GC. Beck.. 
Ratchet wrench, Hanes & Staples.... 


forms an emulsion with water to be 


applied to the surfaces of, BE. Hardcastle 819,012 
Rock drill, A. H. Gibson.............0.006 818,681 
Roofing and siding material, D. Jacobs, 

PEISBUG,, oe éjeces ads eacea ea eee tea wees 12,475 
| Rotary engine, J. F. Eynon.. . 818,756 
| Rotary engine, J. H. Howden.. . 818,964 
. Rotary engine, J. H. Corthesy 819,003 
; Safety pin, W. W. Brown . . 818,998 
: Saliva ejector, H. S. Davis. . 818,940 

i Sand blast apparatus, J. D. urray.. . 818,776 
Sash holder and lock, A. J. McCord... + 818,547 
Sash, window, J. B. McKeown...... . 818,844 | 
Saw file, P. Lord ...........0...0008 . 818,633 : 
Saw guard, circular, H. D. Melendy. . 818,772 

‘Scaffold bracket, R. E, Irwin....... . 818,965 } 

- Scale, traveling hopper, F. J. Wolff. 818.505 | 
Scarf ring, T. F. Dunn............. «. 818,671 
- Seal for envelopes, F. Corrigan «. 818,746 
-Seal, snap, E, J. Brooks..........eeseeeees 818,659 - 
-Seam for sheet metal vessels, solderless, : 
i @. Heindorf ....... cece eee eee 818,438 
: Seams in sheet metal, forming hermetic, O. 

i Heindorf ...... 6. ccc cece cece ween 818,439 

ie dropper, J. D. Buckley...... ». 818,936 
Seed separator, berry, H. Holton.. +» 818,445) 
| Selt- clearing rake, E. C. Macartney. aa eaters 2 819,017 

j Sewers, flusbing tank for, R. C. De la Hunt 818,875 
Sewing machine presser foot lifter, A. L. 

MadI8ON - co eee ci Se te eke Be dee oe 818,896 
Sewing machine stitch forming means, R. L. 

TY ONS? ees. asa ho ciericts oo ke waa HO eee 818,840 
Sewing machines, heating system for wax 

thread, Corcoran & Dobyne ..... i . §18.417 
Shackle, chain link, G. A. H. Hresler.. ¥19,007 
Shade or canopy supporting bracket, W. H. 

Burden: 2278244 5 222 eae tiered ahs a eerie eats 818,937 
Shade roller and support therefor, O. S. 

Brown w.ccccces ec sccccsceee aeiein eters cee SIS O16. 
Sbaft coupling, F. Shaw .......... re aceteseterse 818,476 

- Shears. See Plate shears. : 
Sheet metal can, Adriance & Calleson...... 818,731 
Sheet metal structure, reticulated, G. Tiol- 

We eh Ec les Patera nies arate walee sia wire S18 444 
Shirt, W. Hess, Jr....... . 18.440 
Shoe form, F._ H. Nies t 

; Shoe former, F. H. Higgin 


Side delivery rake, W. E. 
Sifter, gyratory, A. C. Brantingham. 
Sign, illuminated, C. L. Williams... 
! Signal, M. D. Campbell ajactineie ature ad 
Signal apparatus, C. W. Coleman ava 
Signal system, electric, V. W. Bergenthal.. 
Silk or silk mixed goods, rubbing, breaking, 

and polishing machine for, A. Gerber.. 
Skirt and waist supporter, L. C. Collins... 
| Skirt scribing platform, W. H. Porter...... 
‘Skylight construction, J. Haslam...... am 
‘Slack adjuster, W. G. Price.. 
Slasher comb, A. E. Rhoades. 
Sled brake, Shaffer & Harman.............. 


| Sleighs, anti-tip-over device for bob, R 
Lhd a os eds ie teenie sa sate teens 
Soap bar, T. M. Anderson ............00055 
Soda, manufacturing aluminate of, S. 8S 
D501) a nr i an ay 


| Sole edge trimming machine, W. F. _ Packard 
Sole fastening, shoe, W. Beck. 
| Sole pressing machine, E. E. Winkley, 

818,503, 
| Speed mecbanism, variable, C. F. Laur..... 
Speed mechanism, variable, G. W. Marble.. 
Spout or conveyer, adjustable, S. B. Hart.. 
Spring clip, wire, G. W. McGill....818,904, 
Sprinkler, C. A., Grane...... ccc cee eee eee 
| Stacker, hay, J.Dain..... 
: Stalk cutter, W. P. Dorris... 
Stamp mill, Symons & Paull...... 
Station indicator, Hovey & .Tapley.. 


Station indicator, Tapley & Hovey. .. 818,483 : 
-Steam generator, F. Fremont ...... .. 818,948 
Still, ammonia, B. Thoens............ «. 818,858 
Stopper cutting machine, A. Kaysser ...... 818,765 
Store service apparatus, E. W. Wilcox. . 818,595 
Stove and furnace, H. E. Janes 818,628 
Stove, heating, J. W. Emery.. 818.617 
Stove lining, G. C. Hicks ... s i , 818,763 
Strap hanger, signal bell ringer, and regis- 

ter ringer, combined, S. S. Brooks..... 818,935 
Stropping machine, E. B. Gibford .... «+ 818,680 
: Studs, clutch for, R. Fischer......... . 818,550 
Submerged heater, Flory & Barnhart 818,677 
Supporting device, W. B. Morewood........ 818,700 
Swing, rocking, J. Hancock......... 818,622 
Switch, E. P. Robbins............ . 818,561 
Switch actuating device, A. Fuller 818,824 
Switsh operating and locking mechanism, 

A. AN@erson: .3.54..4 feces tea aes tae es 818,651 
Switch throwing device, J. H. Meyer. 818,773 
Synchronism indicator, A. H. Fetter 818,945 
Syringe, vaginal, M. L. Bosworth... 818,814 
Table, S. A. Nichols .............. » 818,550 
Table, L. C. Bullock, Jr.... ~. 818,663 
!Tackle block, H. Vv. Hartz. «. 818,886 
| Tag, laundry, H. Iliggin ........ wees. 818,441 
Talking machine, M. A. Possons............ 818,975 
Tanks, basins, and the like, hanger support 

for, F. J. Veitch ...... ccc cece eee eee 818,587 
Telegraph, printing, R. J. Sheehy. ~. 818,477 
Telegraphy, S. F. Jones............. .. 818,892 
Telephone, S. P. Levenberg. as .. 818,698 
Telephone attachment, desk, n & t- 

OL. wstene bareteaha eae Griee pa aaa a Bae oialaad «. 818,602 
Telephone exchange system, E_ Land ...... 818,540 
Telephone, extension arm. T. J. Skelley.... 818,982 
Telephone signal, A. V. R. Fechtenburg.... 818,675: 
Telephone system, R. H. Manson........... 818,897 . 
Telephone system lock out, L. A. Schmidt... 818,793 H 
Telephone systems, signal bell for, C. E. ! 

DOPED. 6 setae nn die ek a aiereaiee oin' wise ia See 818,673 
Telephone trunking system, W. W. Dean... 818,527 
Telephonic device, I. Kitsee... 818,767 
Telescope, E. tk) ee a 818,489 
Telescope and means for mounting the same, 

submarine, E. A. Trapp ........--.005 818,490 
Telescope dust cap and solar eyepiece, F. B. 

Warner is seis Fick ote ed eee Rens SaaS ogra 818,802 
Temperature regulator, C. Bargamin .. 818,810 
Tent pole, adjustable, A. Burton..... .. 818,665 
Thbill coupling, J. A. Green...... . 818,437 
Ticket, A. I. Blanchard............... eee 818,996 
Tiling, portable mold for, F. M. Wiltrout.. 818,727 
Tinning macbine catcher, Lewis & Williams 818,838 ; 
Tire, 1. N. Bowen 818,863 
Tire plug, pneumatic, D. Apstein ». 818,402 
Tire, vehicle, E. B. Sims....... . 818,568 , 
Tire, wheel, H. Maerker... 818,771 | 
Tobacco pipe, F. A. Stegne 818,716 
Toilet case, H. H. Byrne .... .. 818,412 

' Toilet case, J. P. Stubblefield. sindeacdht aa tee laye took oh 818,575 
Tongue or shaft support, vehicle, Bobbitt & 

i FIRS: oF. gc98 05 Stee ald baie s Hae aR a 818,408 
; Tools, diamond fastener for, C. D. P. Gib- 

' BOT og re ead aiterendt bterg ee eed ara oe ed 818,682 
* Torpedo, automobile, T. H. Wheless... .. 818,987 
_ Tower structure, skeleton, R. L. Allen, ~ 818,511 
; Toy, mechanical, A. W. Pocock....... «. 818,555 : 
Transmission mechanism, E. Nelson........ 818,845 
Transplanter, tobacco self-, A. C. Urdahl.. 818,586 
Trap. See Fly trap. , 
Tree protector, A. C. Garrison...... .. 818,678 
Trolley wire support. Lane & Gulnick. . 818,631 
Truck, car, W. G. Price.............. .. 818,640 
Truss, G. V. House...... .. 818,446 
Truss, Hovey & Black ... 818,888 : 
Tube expanding and beading tool, W. Mc- 

COLIICK  Ais5s cia ssaee eaub a aoeace Dione Seater Go ea 818,843 
Tubing, flexible, S. Scognamillo «. 819,027 
Tumbler lock, N. W. Webb......... .. 818,719 
Turbine, W. Clark...........eeeees . 819,000 
; Turbine, elastic fluid, J. Wilkinson 818,723 
| Turbines, controller mechanism for multiple 

stage, J. Wilkinson............. .. 818,499 
Turbines, driving, W. B. Sayers.. . 818,856 
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818,968 


818,954 


+ 819,031 


Recording apparatus, A. M. Benedic. .. 818,994 
Refining engine, 8S. R. Wagg.......... «. 818,494 
Regulator or geverner, J. W. Beyle.. . 818,864 
! Replica, diffraction grating, F, E. Ives. . . 818,966 
Resawing machine, Lawhon & Long 818,456 
Rifle, gas operated, M. I. Smith..... . 818,920 
Rings, machine for forming finger, a 

GPOSSMAND, wei hie fie eke eh es oe 818,620 
Roads or other places, eempound which 


818,560 
818,475 


* 918,544 
818,652 | 


: 818,754 


818,637 
818,861 


818,504 
818,632 
818,898 
818,762 
818,905 
818,938 


.. 818,749 
«. 818,876 
«.« 818,985 
» 818,447 . 


Wizard Repeating ‘sissug 


LIQUID PISTOL 


Will stop the most vicious dog (or 
man) without permanentinjury. Per 
fectly safe to carry without danger of 
Jeakage. Fires and recharges by pulling the trigger. Loads 
frem any diquidl No cartridges required. Over 6 shots in vue 


loading. Al 
Parker, Stearns & Co., 226 South St. » Dept. G, New Yor G, New York 


The PRICE PYROMETER 


eliminates guesswork. Any 
temperature from zero to 3000 
degrees Fabr. indicated with 
absolute accuracy. Used in all 
industries. We guarantee satis- 
faction. Write for particulars 
and price, giving your require- 
ments. 

§ ELECTRIC DENTAL SPECIALTY CO. 


2761 Euclid Ave., Cleveland, 0. 


= 


iil 


“ Economo” Emery Wheel Dresser 
SIZE 12 1N. 


Made of au abrasive 
nearly as hard as a 
Black Diamond. Will 
true or shape any 


Economo “Combination” Dresser fata.” The "crnsina, 
tion” is a roughin, 

oa tool placed in one en 
> ef Econeme.”’ Send 


for circular. Dresser 
sent on approval. 


am & ©S Se 


INTERNATIONAL SPECIALTY CO., 360 Ifolden Ave., Detrolt, Mich. 


RADIUM AND THE RADIO-ACTIVE 


Substances. Nobetteror clearer scientific account has 
been published than that contained in SCIENTIFIC’ 
AMERICAN SUPPLEMENT 1429, The paper presents 
allthat is at presentknown about radium and the radio- 

active substances. Price 10cents, by mail. Munn & Co., 
361 Broadway, New York City and all newsdealers. 


Staliman’s Dresser Trunk 


Busy to get at everything without 
disiturzing anything. No fatigue 
in packing and unpacking. Light, 
strong, roomy drawers. Holds as 
rouch and costs no more than a 

good box trunk. Hand-riveted ; 
strongest trunk made. In small 


with privilege of examination. 
2c. stamp for Catalog, 
F. ASTALLMAN, 61 ee S| Columbus, 0, 


ASBESTOS PACKING (For all 
ASBESTOS FIRE-RESISTING 


Mu. W. 


Make Bad Roads Good 


4 Neaome or skidding of wheels on any 
7 king of conveyance if fitted with 


A WEED’S TIRE GRIPS 


which ensure steady traveling. Can be car” 
ried in any car. 


Protects occupants of car from flying mud 
ete. Indispensable in wet weather. Send 
for free descriptive beoklet 8. 


WEED CHAIN TIRE GRIP CO, bak Moors St.. N. Y. City 


Bicycle “a ie Motorcycle 


at. a test by atfacting 
the selt iting ERIE 
2H. , Power Outlit. 
This includes vjio parts hy 
whith qiyune oan easily 
Awnake a puwertnheanr ated 
H WDUuTare id 
y Halts: ot 

i rmi€.s tz 

udzeds in nae, ae stacy tar ou a e. 
MOTORCYCLE EQUIPMENT ¢O., KHammandsport, N. 


19 06 


Convert Din: 
Your 


” model No. 44, Price $145 
Three Horse Power. Simplest motorcycle on the 
Inarket. Agents wanted everywhere. atalos free. 
THE THOMAS AL'TO-BI 
1450 Niagara Street Buffalo, N. Y. 


A SELF WORKING 
EGG BEATER. 


“ Beats the World ” as a nove! and 
essentially useful kitchen device. 
Beats egss and whips cream 
; quickly and theroughly while 
go abeut your other business. he 
Row er is'furmshed by a “Little 
onder’? water moter attached to 
our regular water faucet. You 
“Turv the faucet, that’s all.”” 

The most ingenious kitchen de- 
vice ever invented. This little 
water motor is also iuvaluable to 
you for twenty other good reasons. 
it vill ywn your sewing machine 5 
it will keep the kitchen cool in hot 
weather, it will clean your vottles 
and lamp chimneys automatically, 
it will sharpen your 2 it 
will polish your silverware =. it 
shines like new. Is the name 
* Little Wonder” surprising! Send 
for our FREE descriptive booklet 
which will convince you. 

WARNER MOTOR CO. 
Paves 15, Flatiron Bldg., N.Y.City 


B. F. BARNES—— 
ELEVEN-INCH SCREW 


UTTING LATHE 
H fo fs For foot or bower as 


wanted. power 
cross. feed and com- 
ound rest. A strictly 
igh rade. modern 
tool. Ask us for print- 
ed matter. Descriptive 
circulars upon request. 
7B. FL BARNES ©O. 
Rockford, Til. 


Victoria St., London, E. C. 


DRILLING 


WELL tictines 


Over 70 sizes and styles, for drilling either deep or 
shallow wellsinamykinaof soil or rock. ounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 


WILLIAMS BROS, Ithaca, N. Y. 


THOMAS: 
AUTO-BL 


dealers, or by mail, 5@c. Rubber-covered holster, 5c. extra | ' 
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a ea aR we 
I Will Make You 
=! Prosperous 


x If you are honest and ambitious write me 
™: = foday. No matter where you live or what your 
occupition has been, I will teach you the Real 
Estate busmess by mail; appoint you Special 
Representative of my Company in your town; 
start you in a profitable business of your own, 
and help you make big money at once. 


U nusual opportunity for men with- 
out capital to become independent 
for life. Valuable book and full par. 
ticulars free. Write today. 

R. MY oeEN Pres’t 


ONCAVE Case Hardened Stock. Blades 2 
hardened to Spring Temper and graduated 
to 32ds and 64ths, 2 to 12 ins. long. 


Write to-day for Catalogue No. 17 B. 
THE L, S. STARRETT CO., Athol, Mass. 4 


© 


990000089009069090000000808 


room serves as chiffonier, C.O.D. ° 


Occupy but little space | 
Hasily adjusted. Anyone can apply them: 


European Branch, 149 Queen : 


! 


No spanner Wrenches need apply. 


* Acknowledged a be the best. 


WALRUS 


WARREN OFING' 


This 
DRILE CHUCK 


can get along very well without 
7em ; because it’s built that way. 
It is well finished, strong, dura- 
ble, economic. For points, sizes 
and prices, refer to our cata- 


If you’ve misplaced it, better send for another. 
GOODELL: PRATT COMPANY 


Asbestos and Masnesla Produc ts 


STEAM PIPE AND BOILER COVERINGS. 
ne pees 


ASBESTOS BUILDING MATERIALS. 


Ateentlaldy: Mass. 


‘"J-M’? ASBESTOS ROOFING. 
ASBESTOS FABRICS. 
KEYSTONE HAIR tNSULATOR, 
ELECTRICAL SUPPLIES. 


SOMNS=MANVILLE CO. 


New York, Milwaukee. Chicago, Boston, Philadelphia, St. Louis. Pittsburg, Cleveland, New Orleans, Kansas 
City. Minneapolis, Little Rock, San Francisco, Los Angeles: Seattle, London. 


Automatic 
Water Supply 


Most economical, reliable and effi- 
cient. If you have running water 
the Niagara engines will elevate 35 
feet for each foot. fall obtainable 
from spring, brook, or river, deliv- 
ered to any distance. Write for 
catalogue. 


Niagara Hydraulic Engine Co 
140 Nassau St., N.Y. 


Baldwin Recoil Gheck 


For Automobiles Makes 


**All Roads Ride Alike” 


Saves your car and tires and permits of 
comfortable riding on bumpy roads. Helps 
your springs on smooth roads. Easily at- 
tached to any car, Free Booklet. 


BALOWIN CHAIN & MFG. CO, 
200 Changler St., Worcester, Mass, 


co. The Genuine 
. Armstrone’s 


} STOCKS 
and DIES 


Different sizes and 


capacities. Write for catalog. 


' THE ARTISTRONG MFG. CO., Bridgeport, Conn. 


New York Office, 339 Centre Street 


RELIABLE MARINE ENGINES 


Reliability under al! condi- 
tions is the characteristic of 
the “Lamb” Engines. Sizes 
from 1}, to 100 H. P. in stock. 
Write tor catalogue, 


TERRY & CO. 


As snoand Porsign 


i=l 92 Chamhers hey 
New York 


Everything Tor Buin ik Ergin 


AY FO uN 
Dre Mail bes Cortaiitu 144 Urdare + 


To Book Buyers 


We have just issued a new 
48-page catalogue of re- 
cently published Scientific 
and Mechanical Books, 
which we will mail free to 
any address on application. 


MUNN & COMPANY 


Publishers of ScIENTIFIC AMERICAN 


36) Broadway, New York 
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Turntable, pertable, C. W. Hillenbrand.... 819,014 


S MALLE MALLE Tieeicer sven atten meckantsin, Wk. o> _ Atel Buys This Rubber Tire Wagon 


Cooke hatin a aisinnae secu ae ture ue ) 818,745 
eeke Union Quality. Fully Guaranteed. Best hickory 


Typewriter ruling attachment, - 818,732 
wheels, # i in. Rubber Tire, long distance, dust proof, 


Typewriting machine, A. W. 818,569 ! 
MARINE GAS ENGINES : Typewriting machine carriage feed mechan- : 


high arched axles ; oil-tempered springs 


er tain rk een Peek peerer ome 
Unhbairing machine, La Marche & Hedbavny 818,971 i nearly double our Factory Price. We 
Upright flue beiler, W. Weehle 819,030 | ship for your examination, without < 
Me Moy camer en eres Rohe Uk ce ees, a dested pend allow 
Vale cheese C then ee B18 485 30 DAYS FREE TRIAL 
pale Tots Paceiasally) piers CAUCE Gaga « Money refunded on all purchases not 
Male, caacuant Hoe Ene ee aa eee You save dealers’ profits, ion Wie 
es ~ ‘Valve-eperating device fer cempressers, e . 

“Tt Is Self Starting” | Valve, piston, E Ricbardsen. 200002000001) s18076 UNION BUGGY COMPANY, ma eee shila Street, Pontiac, Mich. 

: Valve, relief, R. N. Kenningten . 818,694 oe ah 


Inpian River, Micu., October 14, 1905. “Valve, unien check, P. Dumbelten . 818,670 -——-- a 


fa} Sattey Motor Co., Bay City, Mich. f Valves, shifting eccentric fer engine, C. G. a STA WN DA R D ae 
Gentlemen~-You can refer anyone to me, a Tegard for the $ Bennett - 818,934 ‘ 
Smnalley: motor; my motor runs perfectly. ere 18 one thi Vehicle bedy, @®gden & Yel . 818,846 4 S aT: 
Tce iy attatel tart tall Seketgot ony A Yeblele Orage appliane, 6. tte. .02°! sino0e | QU] ¥ Two-Speed Automatic Coaster Brake Hub 
x ten hours; if it bas enly have to turn the flywheel back _ Vehicle safety guard or fender, tramway Makes wheeling a delight, eli 
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ti h i "s time. Tdon’t thine | Vehicle wheel, G. A. Schultz...... ++. 818,857 Our little booklet tells all abou tit and is mailed free. Write to-day. 
af fur a perfect motor it Vehicle wheel, elastic, F, L. Harmen...... 818,957 : 
WM. F, DAGWELL. Vehicles, electrical centreller fer electric, = THE STANDARD COMPANY = = s - Torrington, Conn. 
K. Knudsen ......... cece cece ee eeee eee 818,768 | ——-—_-- 


Bay Crry, Mscu., June 10, 1905. 
= peter ae 1 Vehicles. sheck abserber fer, R. P. Winser 818,646 | 


Settee Atter uekey He ish, engine I am pleased to Vehicles, sheck abserber fer spring, R. P. ‘'Whitew ash Your ‘Building Ss A Perfect Ignition Device 


m report to You that the engine has proved! far beyond mny expec- Winser + 818,647 
tations. In all my use of the engine ave never known it to Vehicles, steam drying apparatus fer met: 
miss an -xplosion. ‘i have Kept actual — of twenty-seven | H. Heward . i . e. 7 sit stoop atcidlne aenihe cn 818,625 At Lowest Cost For Gas and Ga soline Engines 

Imes ave started engine after havin; made Ops at various 
points along the river and in twenty-six of these twenty-seven vending machine, W. C. Whitney. .818,593, o18,098 a 2 : 
times I have never used either starting lever or turned a wheel, se, FP. M. Gray oo. ese ee eee e esses cece ces 1 is the Edison Battery and Spark 
simply starting engine by means of the commutator. IT IS Veting machine interleck mechanism, W. L. Coi). Ensures constant speed in 
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Send 10 cents in stamps for complete illustrated catalogue Wagen, dumping, J. M. Breeks +. 818,737 © Gas Engines and Motor Boats. The 
-Address Dept. W. Warp beam tensien device, G. Keller 818,829 i | Batteries deliver a high constant 
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Member of the National Ass’n of Engi 1 Boat Mnfrs. 8, vessel fer packing and stering, . estenjing tusert esis $ ; A 
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BRENNAN MOTOR CO., Syracuse, N. Y. Wave meter, F. M. Dempsey....... . 819,006 ; any other sparking device. Sold by dealers every. 


GantLemen:—The 20H. P, Motor I bought of you three years Weather strip, A. E. Hull..... . 818,764 wes seater 


where. Send for name of nearest dealer, and Booklet 
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i said my. threshing Wheelbarrew, H. Edick .................. 818,529 . 

wi qn running a larg: 2 bas > 

Soerate ei tage, eg een, meray Hy ne sec Edison Manufacturing Co. 
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much power, if not Windew cleaning platferm, H. P. Terry... 818,484 


more, than the large Windew, metallic, C. A. McGinnis 818,703 | "PORTABLE CONCRETE ! GRANGE, N. J. 


steam engine. Crowds Wire ceiling machine, BE. A. Page.. -. 818,463 ° j a 
te t 5 31 Onion Square, New York 

she Milcasameytaet Wire fastener, © W. Roush........ :. 8977 Block [lachine 504 Wabash Avenue, Chicago 

a large machine anddo Wire reel, W. E. Hichheff................. 818,878 25 Clerk 1 Re d, Lond Ec. 

thework soeasily. It: Weed er substitute material, artificial, J. : Ambitious young men can start erkenwel toad, hoodon, 


took about three hours ! TGACQUECL, , ccs. ce5s 4 gate tebe es Sot at de aaaae od 818,833 | fne business, immediately profita- 
‘0 thresh over 400 bush- | Weedwerking machine, B. A. Lange....... 819,33 | ble, easily expanded 


As of grain and we did | Weel, detergent fer sceuring, S. Wehle...-. 818,648 pf piveks COBt PcoatatG pnakovecl 


Faucet Water Motors 


ot stop once. - Wrapping machine, Stearns & MacCerque- 
ny oa wane Sire dale: aes denn mene esata wea aah 818,572 , 200 bigeks per day. Whole outfit 

Inistake if they get a| Wrench, W. F. @’Neill ...........-.+---2- 818,909 ‘Sand, water and Portland cement Large variety. They attach to any 
Brennan. Yours very traly, J. B. HAUSE. Wringer helder and washtub pretecter, V. only materiais required. faucetinstantly, run on 20 lbs. pressure, 
BRENNAN STANDARD MOTOR KRemipt wie Soe cps eects aie 818,894| Sent ontrial. but on 80 Ht Rmerste i te 12 store 
wer rate: aD explaine 
Mounted with Individual clutch Gear, also Furnish Sliding Gear ——— THE PETTYJOHN CO. in the ‘onion’ aler Motor Book, sent free. 
‘ausmissson. Outfit No. 5, the Union Hustier Motor, 
Motors from 6 to 80 Horse Power. DESIGNS. 615 N. 6th St., Terre Haute. Ind. cast iron case, A ghs "3 12. ‘The., with 


emery wheel, polishing and buffing 
wheels, polishmg compound, leather belt- 
an; wretch, etc. Complete 88.00. 

Gutit No.8, The Edgar Power Faucet 
Motor, 6-inch wheel, cast iron case with 
wood pulley, belting and wrench, &6.00. 
For power purposes, such as running a 
washing machine. Our motors are indis. 
pensable about the home and factory for 
cleaning and polishing, sharpening and 
grinding. 

Moneyrefunded if motors ara not satis- 
tactory. Order to-day or write for booklet. 


TRADE MARKS . : 
DETROIT BOAT COn aires, THE: EDGAR, MANUFACTURING C0, 
Ale, Besten Beer Coe. ..........e eee eeee eens Dept. N 104 Hanover Street, Boston, Mass. 
Ale and steut, C. Machen & Hudsen. S503 
Ale, ginger, A. R. Heltbusen.......... ar 
Ale, ginger, White Reck Min. Spg. Ce...... 
Alfalfa, greund preducts ef, Califernia Steck 
Feed Co. occ cece cece cece eee eee 
Analgesics, El] Zernac Ce. .........eee eee 
Antiseptics fer internal and external use, T. 
PAGE, sf Sega raracarcra sfaiara shane! an'atotoraias ad Seed D onary 
Axes, American Teel Ce. 
Balls, base, cricket, basket, and feet, A. J. 
Reach: Ces ose oes oes 51,825 


UME Ck Le ee 51,910 f Th | | " 3 “Probably No One Thing 


Batteries, dry, Nungesser Electric Battery rey 
Loe Wis Nooo ees Geese a Marae e eee Oe ; , ; Has Civen 2 Greater Stimulus to 

Aasg aio Se'tn pei ala auecateaeanhig ss aah cates oa nat 51,789 ‘ G T A is 'g : ay Z 
. STREN 0 i Saving Than Has the Develop- 


@. 
Beer Hester-Celumbus Asseciated Breweries 


Badge, W. ©. Marten ...........eeeeeeeaee 
Belt, lady’s, A. E. Temlinsen... ‘ 
Casket trimming, W. E Stevens. 
Cigar band, L. C. Wagner........... 
Ceffee mill shell, A. E. Brensen, jr.. 
Lamp case, L. Schepmees .......... We are the largest manufact- 
Reflecter, @®. A. Mygatt ............. urers of power boats, canoes 


Vendi bi ing, J. E. Cabill..... a and dinghy’s in the world, ; 
gate eet Nae ste e Write to-day for Catalog. Just $9450 


IT HAS GROWN 
UP WITH 
THE COUNTRY 


Ghe 


Underwood 
Typewriter 


keeps pace with the 
swift onward march 
of the times. Pro- 
gressive and am- 
bitious men use it 
because it produces 
clean, perfect work 
and SAVES 25% OF 


fee $94.50 ae this complete 
f his‘is not a small 

with anengine, but a 
full sized modern power boat, 


THE OPERATOR’S 
i isa a tafe atte 9 Wie Seass anna Seka safe alae een a8 wae sea 51,681 . : 
TIME. Beer, ringer William Peter Brewing Ce..... 51,693 : GIBRALTAR aie ment of Insurance, and the En- 
e 8 ege. Beverage, dry preparatien fer making a n a se 7 . 
Visible Writing intexicating, J. C. Ene, Limited........ 51,934 § dowment Policies in Connection 
e ene Biscuts and cakes, Huntley & Palmers, . % yy Fe as 
Simplicity Bees 51,766, 51.767 Fo ar With It.’"—From the Principles 
ere ers, Gee. Benz & Sens................5. : ¢ 0h es 
Durability Bitters, vegetable, H. H. Hay.............. 51,931 : e a % = . : of Economics, by Fetter. 
: f Bleed and liver purifiers, Aschenbach & . i 
inoce enon Miller)... .ccsscssscsscsccstacssassetees 51,953 it Under this plan you can 
Beeks ef fictien, Lothrep, Lee & Shepard Ce. 51,744. om - i j 
TYPEWRITER CO., Beaks pads, and tablets, blank, Beerum & 81 sal : an eee ane ans acrid ade iife 
2 BBO: OR. ccs eee sae iy ag aa ee ane ; at the same time. 
: 2a Broadway, New York Beet and shee dressing, F. H. Yeung Ce. eine 7 
Beets and shees and leather used in their ‘ 
manufacture, leather, Rice & Hutchins.. 51,848 Every Up-To-Date Man Should Look into Endowment 
Beets and shees, leather, Gutbmann Car- fl 7 z 
penter & Telling ............ 0s eee 51,709 Insurance. For an annual payment by him (which is never 
Beets and shees, wemen’s, misses’, and chil- . 
: | Beet he nary Derethy: Deda Shoe Ge... 51,830 increased) he is guaranteed the return of a sum of money, 
e ’ ee! n@ slippers, 1e ’ rker, . oo. : 
Su USE GRINDSTONES ; p le Holmes & Cea a ee pies with dividends added, all to be drawn out upon reaching a 
bg sO we can suppiy you. Ali sizes raids and tapes, Diecker’ or; : 
mounted and ptirointed: always Braids, plain, A. H. Rice & Ce « 51,945 ! certain age. 
keptin stock. Remember, we make a Brandy, Gee. Benz & Sens. - 51,837 | : ; 
specialty of selecting stones forall spe-. Bread, D. R. Cene .... + 51,781 He also has the Company’s pledge to pay the full amount 
cial purposes. Sendfor catalogue “1”; Bread, L. Heying .............- « 51,817 . . olaide 
The CLEVELAND STONE CO. | Breems, Lee Breem and Duster Ce.......... 51,901 of policy in the event of death, even if it were to occur the day 
Buttens and studs, sleeve and cellar, Parks . 
2d Floor. Wilshire. Cleveland. 0. Bres. & Regers .......eeeeee eee e 51,701, 51,702 after the payment of the first premium. 
Cameras, paneramic, Rechester Paneramic 
SENSITIVE LABORATORY BALANCE. Camera Ce. dp adeeg anne ae eePe dasene cremiaherc nates 51,824 : ” 
By N. Monroe Hopkins. This “built-up” laboratory | Candy, P. Wunderle : -51,856, 51,857 Prudential Policies have many benefits such as cash loans, 
balance will weigh up to one pound and willturn with a| Candy, checelate and all kinds ef, Great le i . 
quarter of a postage stamp. ‘he balance can be made American Autematic Vending Machine . cash dividends, cash surrender values, paid-up insurance and 
by any amateur skilled in the use of tools, aud it will COr. isch x Sega sincesh dice ada gas Bayes ate he alee a 51,838 : ; A k oie i 
work as well as a $125 balance. The article is accom- ; Canned corn, P. Hehenadel, Jr. ...........5 51,765 automatic extendedinsurance. No restriction as to residence, 
panied by detailed working drawings showing various | Canned extract ef green cern, Haseret Can- 7 3 
stages of the work. | ‘I'his article is contained In SCIEN-; “ neries Ce. . j 51,866 travel or occupation of policy-holder 
TUNIC AMERICAN SUPPLEMENT, No. 1184. Priel)’ canyed pineapples, Planters Packing and 
cents For sale UNN 0. roadway, New ' r i iq]? 
York City urany booster OF newadealer. Preserving Ce. 2.0... ...cceeseec ene en es 51,747 Would you like to learn more about The Prudential’s 
oe z Canned sardines, C. B. Mitchell .. 51,868 Paes 5 
: » Cans, milk, @akes & Burger..............0- bh 7905 Excellent Endowment Policies? If so, fill out and mail 
ve - Caramels and candies, American Caramel Ce. . é o 
. Cards, playing, United States Playing Card coupon to-day. We will send the information by next 
me BEST LIGHT. es Ce. Be BE 716, 51,737, 51,738, 51,749 te 51,756 il > 
Ky Cards, playing, New Yerk Consolidated Card ere mall. 
[ 0) , 
pectaclesona Cartridges, Winchester Repeating Arms Ce.. 51,717 e aia 
Eveglasses Cement iy building nee gypsum, and 51,683 [ h |B | commit in: 
lime, iebe. nC ee 1685 i myself to any 
‘Chairs, settees, tables, and steels, rustic, e u en la ees 2 
area superfiuity where our lamps Bf? "gia Hickery Chair Ce.......-0..0-eses 0, 51,685 action, I shall be 
Portable, Pcceanel ae and Chests, ibexes.. and scabinets: as x Deitech ee ee glad to receive,free, 
Ettestyugnewn "I Clears Rodrigues, Arguelles & Ce... 160i | Insurance Co. of America particulars and rates 
No odor, oi &rease or cigars, Topez y ie stoi ti 9, Sct F of Endowment Policies. 
smoke. gars, Redriguez, Arguelles & Ce.......... A 
livery iame warranted: ‘Gastede Cigars, Sanchez & Haya Co. ..... ** 51733 INCORPORATED AS A STOCK COMPANY BY Ft ee ee ea 
per week. Cleaning cempeund, E. C. Davis............ 51,783 THE STATE OF NEW JERSEY 
AGENTS WANTED Clecks and watches, Western Cleck Manu- DNATIC Lo cenneceepe reese ree AAHE.... 
EVERYWHERE. facturing- Cel c.g ore eas ee od eteke 51,854 JOHN F. DRYDEN, Home Office: ‘ 
Cloth having a pelished finish, J. Milley & A GATOS ci meu heed eye ob wien 
The BEST LIGHT CO. J CO He ye aed Gtk ee ae 51,804 President. | NEWARK, N. J. ACTED: 
Patents, Ceats, vests, and treusers, Sykes & A. B. eaivnation. 
) 8B. 6th St., Canton, 0. Kirschbaum & Ce. .......cee eee eee oe 51,734 re tee eee e eee 
“ - 
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JUST PUBLISHE 


“so & 


Electrician’s 


Handy Book 


Prof. T. O’Conor Sloane, A.M., E.M., Ph.D. 
Handsomely Bound in Red Leather, 


with Titles and Edges in Gold 
Pocketbook Style 


every-day working electrician. 


study. 


Fifteenth Edition 


Gas, Gasoline and 


Oil Engines 


Including Gas Producer Plants 
By GarpDNER D. HIscox, 
Price $2 50 


The only complete American book on 
the subject for Gas Engine Owners, Gas 
Engineers, and intending purchasers of 
gas engines, treating fully on the con- 
installation, operation and 
maintainance of gas, gasoline, kerosene, 


struction, 


and crude petroleum engines. 


The new rewritten, enlarged and re- 
vised rsth edition of this work has been 
prepared to meet the increasing demand 
for a thorough treatise on the subject. 
Its 450 pages give general information 
for everyone interested in this popular 
motive power, and its adaptation to the 
increasing demand for a cheap and easily 
managed motor requiring no licensed 
It is fully illustrated by 351 


engineer. 
Engravings and Diagrams. 


MODERN MACHINE SHOP: secs: jivisccs 


CONSTRUCTION 


Equipment and Management 


By Oscar E. PERRIGO, M.E. 


Nearly 400 Large Quarto Pages, Illustrated 


by over 200 Engravings Specially 
Made by the Author 


Price $5.00 


A work designed for the practical and 
every-day use of the Architect who de- 
signs, the Manufacturers who build, the 
Engineers who plan and equip, the 
Superintendents who organize and direct, 
and for the information of every Stock- 
Accountant, 


holder, Director, Officer, 
Clerk, Superintendent, Foreman, 


Workman of the Modern Machine Shop 
and Manufacturing Plant of Industrial 


America. 
SEND FOR DESCRIPTIVE CIRCULAR 


Electric Wiring, 
Diagrams and 


Switchboards 


By Newron Harrison, E, E. 


Instructor of Electricat Engineering in the Newark 


Technical School 
PRICE $1.50 


A thoroughly practical treatise cover- 
ing the subject of Electric Wiring in all 
its branches, including explanations and 
diagrams which are thoroughly explicit 
Prac- 
tical every-day problems in wiring are 
presented and the method of obtaining 
Only 


and greatly simplify the subject. 


intelligent results clearly shown. 
arithmetic is used. 


MUNN & CO., Publishers, 
361 BROADWAY, NEW YORK. 


Price $3.50 


A thoroughly practical up - to - date 
book of 768 pages, covering the entire 
field of electricity. Contains no useless 
theory. Everything in it is to the point 
and can be easily understood by the 
student, the practical worker, and the 
The ad- 
vanced electrical engirieer will also re- 
ceive great benefit from its perusal and 


Revised, Enlarged and Reset 


M. E. 


Scientific American 


Cembs, Dr. H. Traun & Sebne.............. 51,911 
Cembs, J. P. Neyes & Ce...... ccc eee eee eee 51,941 
Cenveyers, centracters’ dumping, J. J. Harold 5i,764 
Cerdials, P. Dempsey & Ce..........ceeees 51,787 
Cerds, lines, twines, and- Samsen 

Cerdage Werks .........ecceeeees 51,774, 51,775 
Cersets, Jehn C. Lewis Ce. ...... cece eee ees 51,728 
Cersets, Weingarten Bres. ..........0seeeee 51,851 
Cersets, cerset-waists, dress stays, etc, Cor- 

enet Cerset Co. ...... cece eee cece ewes 51,761 
Cotten piece g , Massachusetts Cetten 

Mills ... « 51,684 
Cetten piece g: , Trement & Suffelk Mills. 51,705 
Cetten piece geeds, Parkhill Manufacturing 

~ 51,730 

n 

«. 51,867 
checks, stripes, and cheviets, 

S. A. Crezer & Son ............. 000 eee &l.678 
Cetton, prepared, @stermeer & Ce...... 51,687 
Cream, sterilized, Pacific Creamery Ce 51,688 
Displaying geeds in steres, fixtures for, 

Heimann-Miller Manufacturing Ce....... 51,791 
Dells, Abraham & Straus .. 51,695 
Drums, Lyen & Healy ........cecssessseces 51,729 
Duck and canvas cleaning compeunds, F. H. 

Young Co. ....ccccecccee cece eees 51,834, 51,927 
Dye stuffs, sensitizing, Farbenfabriken ef 

Elberfeld Co. 0... cece cece cece cence 51,887 


Dynamite, dynamite cartridges, blasting gel- 
atin, and lew pewder, Aetna Pewder Ce. 
Electric switches, Hart & Hegeman Manu- 
facturing Co. ........ cece eee en eee ese 
Byeglasses, spectacles, and parts and repaiis 


51,706 
51,743 


and cases therefer, E. Kirstein Sens Ce. 51,884 
{ Feeds and distillers’ and brewers’ dried 
| grains, blended, J. W. Biles Ce........ 51,793 
' Fish (dried, smeked, er salted), cured G. 

H. Perkins ............ 51,874, 51,771 te 51,773 
| Flavering extracts, Schwabacher Bres. & Ce. 51,809! 
. Fleur, wheat, Wells Abbett Nieman Ce..... 51,757 
j Fleur, wheat, Jehn F. Meyer & Sens Milling 

Cc -51,794, 51,795 

- 51,859 
veees 51,704 
Feundry facings and blacking, J. S. Me 

mick Ce. .. ‘ine » 51,892 
Feundry facings er blacking, J. S. Me : 

THICK! (CO. i ecsdeescee sia, Skies Sig. 6.05 $end Sa 9 eee es 51,845 
Fruits and bDineapples. citrus, Pase Real 

Bruit. CO. pecieccdiare eas sieidiese die sie oie igo eer 51,731 
Fur garments, A. Jacobsen & Br « 51,727 
Furnaces, Lennex Furnace Ce. ..... ea aeials are 51,799 
Furnaces, het air heating, Charles Smith Ce. 51,924 ' 
Gin, P. Dempsey & Ce......cccececccceeees 51,785 
+ Glass bettles, L. Rese & Ce............ .. 51,682 
Harmenicas, meuth, Firm ef M. Hebner.... 51,890 
Hats and caps, seft and stiff felt, Jehn B. 1 

Stetson. Ce... oo ssciaiessc ccs clea diniaies vee eevee 51,893 | 
Hats, panama, S. C. Paris .. 51,689 
Hees, H. Keidel ............. . 51,797 
Herseradish, T. F. Rightmire .............. 51,823 
Hese, cetten rubber lined, Eureka Fire Hese 

COL waar fase sea asonees elas 51,708, 51,886 | 
Hesiery, Richardsen Reberts Dry Geeds Ce.. 51,690; 
Hesiery, Coeper Wells & CO... ..eseeeeseeee 51,724 
Hosiery, Lord & Tayler ............. 51,800, 51,801 
Hesiery, men’s, wemen’s, and children’s, H. 

Ae Dang Ce. iiss ieeiiees vad bec ced o's 51,798 
Iren hellew ware, wreught, Herma n Wupper- 

man Gesellschaft mit beschran Iter Haf- 

TUNG! 20s) honk Pe red eI web es Se hoists ees 51,843 
Kerseys and cassimers, W. J. Dickey & Sens 51,912 
Knit headgear, including tams, teques, and 

caps, Stephensen & Ce ..... 51,956 
Knit hesiery, Murphy, Grant & 51,806 
Knit underwear, Murphy, Grant & C 51,805 
Leather, harness, sele, and skirting, 

Patrick &) Ces. ies ce scd ecedee cease wien sa 51,758 
Teather, eak tanned cewhide, skirting, and 

cut steck, harness, Kullman, Salz & Ce.. 51,900 
Leather, sele, J. M. Delaney & Ce.......... 51,829 
Lemenades, chemical preparatiens fer use in 

making, Chemische Industrie A.-G. St. 

Margretben® : isi) coin wae coc vee cee ss 51,777 
Liniment, E. F'. Bautz ........... . 51,920 
Lotions for the skin, E. Palmer 51,944 
Macaroni, spaghetti, vermicelli, and noedles, 

Crescent Macareni and Cracker Ce...... 51,782 
Magazines, M. D. McAnulty ............... 51,769 
Magazines, menthly, Gas Pewer Publishing 

ies! "vin aed Sis. g aubesete DP sholatets tenia \eierele:elars Sa assess 51,928 
Maline, meist preef, T. Tiedemann & Sen... 51,849 
Malt extract, ®tte Huber Brewery . 51,872 
Maraschine, F. Drieli 51,832 
Matches, Aktiebelaget Sedertelje Tandsticks- 

PADPI: esse S34 fare Fs Sree aps eso Soren de tre 51,826 

Dubuque Mattress Factery 51,883 ! 

C. A. Fisher 51,725 : 

Meat extracts and essences, Bevril Limited... 51,862 
Medical cempeund fer a hemestatic, Knell & 

OS, ceistevayovese aus aaeecetees setasb ate aid}eGee Batste. ocaroter4 51,899 
Medical cempeund fer an astringent, Knell & LJ 

Oait Wiaisatere cG aed siate cot eaws Sacre sere gies 51,898 
Medical cempeunds, @wl Drug Ce. .......... 51,942 
Medical preparatiens fer external and inter- 

nal use, Trench’s Remedies Ltd 51,951 
Medicated eils, D. M. Bye.... 51,880 | 
Medicinal beverages, nen-al ! 

M. Hughes & Ce. ...... 51,732 « 
Medicinal preparatien, F. Herb 51,932; 
Medicine as a tenic, appetizer, and strengt 

ener, J. F. Ballard ............... ..» 51,919 
Medicine, preprietary, C. A. Maynard 51.903 
Medicines, certain named, Bristel-Myers Ce. 51,922 
Metal plates fer ceilings and side walls, A. 

Dit MOntier 6.6 oss cies ees a yearns 51,831 
Mince meat, Cudahy Packing Ce «+ §1,827 
Meps, Palmer, Hill & Ce....... - 51,748 , 
Mewers, lawn, A. B. Case .... ec cce eee eeees 51,881 | 
Nails, herse, Unien Herse Nail Ce....51,810, 51,811 j 
Nickel salts, Hansen & Van Winkle Ce..... 51,930 , 
@il, caster, Baker Caster @il Ce............ 51,918 
@il, pure elive, Gennerich & Ven Bremen.... 51,835! 
Gils, illuminating and heating, Price’s Patent 

Candle. (Ces) s inesccie oss Fie Gist Stier ae aie Spee os 51,808 © 
@ils, lubricating, Atlantic Refining Ce...... 51,677 
@iled clething, A. J. Tewer Ce.51,676, 51,718, 51,719 - 
@intment, L. C. Nickersen .............4.. 51,940 
@intment for human use, Trench's Remedies I 

DAs. 56 disth eGR EGG Melee en ee ten nee es 51,950 | 
@ranges, lemens, grape fruit, and citren, ' 

Riverside Navel @range Co. ............ 51,703 - 
Paint, liquid, Gee. D. Wetherill & Ce .. 51,888 
Paints and celers, C. A. Willey Ce.... . 51,954 
Paper, bletting, Eaten-Dikeman Ce. ........ 51,762 
Paper, bletting, Albemarle Paper Manufac- 

PUTING “CO. ees cil a see's westese esle ee 51,858 
Paper fer wrapping preducts, G. Staber 51,909 
Parasels and umbrellas, Weinberg, Heyman 

G5: CO G56 88ee0 oa 5, Hoke Hace ohare Dla wigraierd WW et eate ng 51,850 
Perfumes, including extracts, essences, etc., 

Be -Palmer. sisas dae bs 0s 65300 5 ete ecb 51,943 
Periedical, menthly, Gardner Publishing Ce. 51,865 
Pianes, W. W. Kimball Ce................. 51,812 
Plastering and finishing cement, J. B. King 

BE COs. ais he Do hage wis Ns Soo ts gi diorni st Siaia ate Sa 51,710 
Plews, Parlin & @renderff Ce. ............5 51,822 
Plews, cultivaters, and harrews, B F. Avery 

Ge BONS: ois ees sie tide ain de Hae ae vais else's oevesie 51,813 
Plews, harrews, cultivaters, and planters, B. 

F. Avery & Sens ....cc cece cceeeeseeers 51,861 
Peisen fer animals and insects, D. J. Kauf- 

AMIN oss: slotdwelte eater ale tetas eee tye wiestiens eikee 51,936 
Peisen er exterminater fer rats, vermin, and 

insects, BE. S. Wells ........cec ee eeees 51,852 
Petatees, Irish and sweet, Eastern Shere ef 1 

Virginia Preduce Exchange ............ 51,864 
Pewder, cleaning and pelishing, Lexingten 

Manufacturing Ce. ....... cece eee eee eee 51,902 ! 
Pewder, face, J. Tetlow .......ccce cece eens 51,949 
Pewder fer teilet and nursery purpeses, J. ! 

TOC OW. iar ese Wie: eieiardy cra esa 6 aranere Secession se: 51,948 ! 
Pewders, perfumed, E. Palmer . - 51,907 | 
Punch, Ginter Grecery Ce. .......c.eeceeeee 51,790 | 
Putty er glazing preparatien, liquid, F. @. ! 

Pierce CO e- isicin ea ee actis wie Saws, wiaswteteiad 2 chase 51,763 | 
Railways, scenic, L. A. Thempsen Scenic | 

Railway Ce. .. os «. 51,820; 
Razer streps, A. J. 3 51,894 
Remedies, external and internal, N : 

GOD caidas e css teiee Sidieleatoiete aOR cia tewteree ee CEES 51,921 
Remedies fer certain named diseases, M. 

Lichtenstein 51,939 
Remedy, external and internal, D. Ransem, 

en 8 COs ascii sigreidn S45 oi aie 9 8g 5’ei0 8 vig ois 51,925 
Remedy fer asthma, catarrh, ete, L D. 

Quinn .......... eds. O35 eG SSS ph weal 51,908 
Ribbons, velvet, W. Onenhym & Sens........ 51,686 


ireturn it at our expense. 


You can make and market the 


GEM CITY WIND MILL 


at prices so low as to guarantee large re- 
turns. Stee! and iron construction through- 
out; triangular shaped, open, steel tower; 
ball-bearing, sensitive turn table; wheel 
always to wind; few working parts; easily 
lubricated ; bes t—simplest—cheapest—. 
strongest. _ Patents for sale—Write to@ay- 
Dayton Supply Co., Dayton, Ohio. 


30 Days Free Trial 


of‘the Sanitary, Economical 


+ 


YOU-SEE-IT (THE WATER). 


Water Cooler 


Coolers made in six sizes and to fit any 
bottle, finished in white enamel trimmed in 
eld and nickel, For office or home. Price 
6.00 to $12.00, : 
We will send one of our water 
coolers to any reliable person. 
You ty use it 30 ayn; if per- 
fectly satisfactory, remit for same; 


if not better than any other 
water cooler you ever saw, 


Write for 
Hlustrated 
Catalogue 


| 
Note Advantages: 

Water can 
not become 
contaminated ; 
even if'impure < ' 
ice is used. ¥§; 
Water flows 
directly from 
bottle to fau- 
eet through 
coil off pure 


Above cut is a sectional view of our 
No. 4 cooler finished in white enamel, 


block tin and with two-gallon bottle. [ce capacity tei 
1s. cooled in pounds, Price #6.00.. 


N OTICE.—Oovr cooler is covered by broad base patents and we 
are now prosecuting vigorously severalinfringements, 


N. B—J. Hungerford Smith Co., Rochester, N.Y. 
have adopted this Cooler for dispensing their famous 
Golden Orangeade at first-class soda fountains and 
have ordered several thousand of them. 


THE CONSUMERS CO., 3517 Butler St., Chicago 


Coolers delivered f. 0. b. Chicago and New York 


One Foot for Matting Tacks 
One Foot for Carpet Tacks 


The only tool that lifts tacks easily, 
iguickéy, without damage to carpets, mat- 
|tit 


ng or tacks. Made of best steel,on simple 
lever principle—everlasting, Feet changed 
instantly, using only the fingers. Sent 
postpaid on receipt of 25 cents, also a 
angaroo Trick Lock, Free, and 
@ Package ofInteresting Matter 
and Samples of Specialties. 


GENERAL QPECIALTY MFG. CO.,1029AacapE Biog., PuiLa. 


PERFECTLY 
Flat -Opening 


AND 


Self- Indexing 


Most convenient for 

price books, route books, 

ocket ledgers, meter 

oks. engagement books 

and all forms of records which should be kept in convenient, 
accessible form. Better than any car d index. These “‘Unimati@? 
books are bound in full, genuine, flexible, black leather, are 
perfectly flat opening and sheets may be instantly 

ineerted or removed from any part. 


The following sizessent postpaid onreceipt of price: 


Size | Capac. or Cover 


USE No. Si = 
or SHEET Tncues 


Ener 
Vest Pocket | 9219 

bd “ 44)2 
Coat Pocket 

“ « 


BINDING | 


8 rs 


“ oT 7739 
Desk... + | 1132 


19 other sizes carried in stock 
Stock ruling : Quadrille, Unruled, Dollars and Cents, Faint Lines, 
Double Entry Ledger and 4-Column Price-Book Ruling. 
Sena for sample sheets and complete catalogue of tar gest 
line of loose-leaf devices im the world. 


Sieber & Trussell Mfg. Co., 4002 Laclede Ave., St. Louis 


MANU FACTURERS!| 


| Edition 


and other branches of business; 
Encyclopedia is a condensation of them all. 
merely with one department of business, but with all departments 
—from the purchase of raw materials to the sale of the finished 
product—from advertising and selling to credits and collections. 


One man under ordi- 
nary conditions could 
not gather in a lifetime 
one-tenth of the busi- 
ness infor- 
mation 


books 
contain. 

average business man 
sees one article, reads 
one book, meets one 
business man these 


Systei#, the magazine, is essential to business success. 
every month all teat is new in business to save time—all that ig 
good in business to 
make money. 226 or 
more pages of tndispen- 
sible information for 
business men. Through 
SYSTEM you can learn 
all that anyone can } 
possibly tell you about 
system and business 
methods. 
you each month dozens 
of clever advertising, 
selling and manufactur- 
ing plans that have 
built some of the great- 
est retail, wholesale and ." 
manufact uring concerns in America, 
The price of SYSTEM is two dollars 
a year. 
than that to any alert man with his 
eyes on the main chance. 

W. P. Crase & Co.: “We would 


not have SYSTEM discountinued 
now though the price were raised to 


est problem in my department.” iS) 


Send $2.00 to-day for a full year’s 
subscription to SYSTEM. At once 
we will send you free a full cloth 
bound set of the Bustness Man's En- 
cyclopedia —in two volumes—all transportation charges prepaid. 
Write your name on the margin of this advertisement—tear out 
—mail to us to-day with a two-dollar bill. 
$1.00 extra ($3.00 in all), and we will bind the books for you 
in the finest flexible Morocco and gold the edges. ¢ 


May 5, 1906. 


FREE FOR YOUR DESK 


At a cost of thousands of dollars, 
with the aid of twenty-seven 
business experts, we have clip- 
ped, extracted, preserved busi- 
Ness data from, thousands of 
different sources— from maga- 
zines, newspapers, books, cor- 
respondence courses, from actual 
business experience. And all 
this data we have boiled down, 
classified, arranged and indexed 
into one complete business 
Britannica. 

There are dozens of books on 
¥ accounting, advertising, sales- 
manship, business letter- writing 
but the Business Man’s 
It deals not 


twenty- seven experts 
have seen a hundred. 
And the best of what 
they learned they con- 
densed in 


SYSTEMihese 


THE MAGAZINE OFBusINESS books for 


you. Em- 
Where the ployer or employee, 
you need these books 
in your office, on 
your desk, or in your 


library. 


ese 


It tells 


It will give 


Regular Departments 


Building a Sales Force 
Organizing an Advertisivg 
Department 
Organizing a Factory 
Business Correspondence 
Credits and Collections 
Talks to Salesmen 
Systems in Banking 


It is worth a great deal more 


$10 2 year.” Systern in Shipping 
Ww. ¥. Jounson : “Secured one idea Systems for the Retailer 
from SYSTEM that solved the hard- Real Estate and Insurance 


tem in the Professions 

Short-Cuts that Save 

The Business Review 

Successful thronghSystem 
(Blogmphical) 

Answered by Experts 


Better still, include 


THE SYSTEM COMPANY 


New York Desk 30, CHICAGO London 


1 AP. MARINE ENGINE 
$33.50 Bape 


Engine and Engine Fittings $87.50 
For your Row Boat, Sail Boat or Launch 
No cranks to start—No cama, valves, gears, 


springs or sprockets. All working parts in 
full view. We build all sizes BoatEngines. 


DETROIT ENGINE WORKS, 
1425 JEFFERSONAVE. DETROIT, MICH. 


THE EUREKA CLIP 


The most useful article ever invented 
forthe purpose. Indisoensable to L aw- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. 
Does not mutilate the paper. Can be 
useg repeatedly. 4 
be had of all bouksellers, stationers }:° 
and novion dealers. or by mail on receipt 
ofprice. Samplecard, by mail, free. Man- 
ufactured ‘by Consolidated Safety 
Pin Co., Box 12. Bloomfield. N. J. 


ook marker and paper clip. 
In boxes of 100 for 25¢. 


‘G°ON azIg 


Concrete Number of 


The Scientific American 
Published May 12, 1906. Price 10 cents 


This number will contain articles on reinforced concrete and its 


applications; 


cancrete block machinery; concrete mixing machinery; 
applications of concrete in general. 
The information conveyed will be essentially practical. 


A special 


effort has been made to select those phases of the industry which will be 
of interest even to the man who is closely identified with it. 


Munn & Company, 361 Broadway, New York 


May 5, 1906. Scientific American 


‘ R A ds, twine, and binder twine, Inter- 
THE POSTAL TYPEWRI CO. oe national Harvester Co. of America... er 51,819 | L LET US BE YOUR F ACTORY | 
FACTORY AT NORWALK, CONN. - Rubber bags and pouches, India, Continental ; earn WRITE FOR ESTIMATE ON ANY ARTICLE 
J . Wark Caoutchouc Co. RUceee eee eeee ee eeeeee es 51,760 YOU WANT MANUFACTURED 
is Equipped to do Experimental ork. Rubber binding, India, Knapp Raper pie: | ad STAMPINGS, Mobets, Exper. Worx 


Too! Making and Manufacturing. In- Ing COL ce ccccccsceseesec ce eennene 1,937, 51,938 
ventions Seveleaed Very Best Work Rubber. boots and shoes, Lambertville Rub- : WRITE FOR FREE BOOKLET 


‘ 
: eg Bet “COL, iis oebaniia feats oe hae cai 51,711 | Plu ] bin THE CLOBE MACHINE & STAMPING CO. 
Guaranteed. Correspondence SOucited ‘Rubber combs, American Hard CEE bi: Bigs 970 Hamilton St., Cleveland, O. 
1 1,720 


Rubber combs, hard, American Hard Rub- =o 
ber CO. ilk civ a ante teense cnesen e3 51,721 s 

Rubber stair nosings, India, Knapp Rubber as erin 
Binding Cor wiccecsc cece n ee ne eves 51,896, 51,897 


Rubber syringes, bard, American Hard Rub- 
er CO vee cece ieee eee eee eee ee ees 51,860 The most important question of tbe day. Get posted. 


AUTOMOBILE Rugs, art squares, and matting made of grass 1 s s 
twine, @shkosh Grass Matting Co...... 51,906 ! Lic aying Read the greatest Socialist magazine in tbe world. 


Scarfs, W. Trevor ........c.eeeeecceceaaeee 51,735 | ; ; : ge 
Sold under a posi- Scissors and shears, Keith Simmons & Co... 51,895 | 800,000 circulation. Send 10c. silver for one year's trial. 
Sewing machines and parts thereof, House- 4 ¢ 
tive guarantee that hold Sewing Machine Co. ......ceseeeess 51,933 | GS LEOE Dy WALSHE: Palor:. 
d Sheetings and drills, cotton, K. ae Pare The greatest demand! « Wilshire’s Magazine,” 800 Black Bldg. N. Y. City 
17 1, 5 ee cf 
as goo & car can- Sheetings, drills, and ducks, Stark Mills. 51,875 | in the histor of the FOR SA LE 
not be sold at a Shirts, collars, and cuffs, New Columbia I y 
Shitt’ Coe wo ckvindoska coorvae eg ovaenes 51,770 ‘ - 
lower price Hhoe dredsing; mens Haale and paste, Ham- a Bi world exists today for | 150 Phonograph spring Motors. 
° ilton-Brown 00 CO, cececcccencevcsnes 1,840 q 
4 F Shoe dressing, women’s liquid and paste, . mechanics. 150 Revolving Counter Stools. 
The one car irrespective of price, Hamilton-Brown Shoe Co. sssesseseeeeee 51,839 - 150 13{-inch Electric Bells. 
that should be considered by every Bhoes: ladles’, mises’, and chiar s leather, 51,815 « 150 Pear! Push Buttons. 


Silks; dress, Norfolis’ Silk, Co 51,870, 51,871; Coyne Bros. Co.! 1614 €. aomn street. N. £., CLEVELAND, OHIO. 


motor car buyer. Sleds and sleighs, B. F. & H. L. Sweet Co. 51,739 | 


Multiple Disc Clutch. Tiwee-Point Suspension of 4{ Soap, Price’s Patent Candle Co...........05 51,807 - 
Motor and Transmassion (Unit), oss, Caaihy | Paci ine Cas 51,882 Trade Schools | és 3 
Metal Bodies. No Notse. No Vibration. Soap, cake, A. Klipstein & : 51,604 Sei WORE 
20 H. P. Touring Car 10H.P.T bi Soda water and syrup for the 
$1 450 $780. ot or carbonated bottled, B. H. McDonald. 51,803 - CHICAGO ST. LOUIS At Reasonable Rates 
‘ Steel, cast, Braeburn Steel Co. .....e...00s 51,759 e Investigations and Researches. Processes improved. 
Weise : t 22 for Catal Suspensory bandages, J. Ellwood Lee Co. 51, *891 Patent litigation, etc. 
rite Departmen ‘or Catalogue. 
y a ce owes Tet Chel ee ne 792, 51818; PREESOATALOG: MAX D. SLIMMER, Ph.D., 403 Ellsworth Bldg., Chicago 
MAXWELL -BRISCOE MOTO : Tin plates and roofing tin, J. Meurer, { : 


Members American Motor Car Manufacturers’ Association 51,712, 51,745, 51,746 


DO YOU 


Main Plant: Tarrytown, N. Y. Tobacco, plug chewing, 8. F. Haserot...... 51,842 © : 
Tobacco, smekin; Brittain Tobacco Works. 51,879 ; 
CHICAGO PAWTUCKET |] Tonic, 6. F. Taylor ....-.ss..-sscceseeeen 51,947 }Want your PATENTS Developed ? 
BRANCHES: Toothpicks, Weis Manufacturing Co..... 51,914 : Experimentals, Models and fine instrument 
Maxwell-Briscoe, Incorporated, New Vork, N.Y. Spey iton Mannnicniene Gon, d eer wor! Surveying instrument repairs a specialty. 
Darereisiens wate 3 
Maxwell-Briscoe Chase Company, Chicago, Ill. Tubing adapted for use as hose or packing ; : Richter & Poncet, 115 Court Street, Hoboken, N. J. 
Fisher Automobile Company, Indianapolis, Ind. elastic, New Jersey Car Spring and ' t Two minutes from D. L. W. Depot 
Morrison-Tyler Motor Company, Boston, Mass, Rubber Co. ..cccceceacccuccactccceuencs 51,955 . —— 
Maxwell-Briscoe-Mcleob Co, - Detroit, Mich. Turpentine, spirits of, Standard @il Co...... 51,946 PROPOSALS will be received at the Bureau of Sup- 
Maxwell TREO RS - 2 Brooklyn, N.Y. Undershirts and drawers and union suits, tba plies and rgegants Navy, Department, Wasbing- 
J. W. Willcox &' Son, - Los Angeles, Cal. Deimel Linen-Mesh System Co...-.-... : 51,784 By the BROOKS S stem HBiteny On ae eee theventioy te tee ang 
Richard Irvin & Co, Foreign. Reuresentatives Varniiner poe varnish stains, Glidden Var- eae, the Navy vari. Mare Island, Cal.,.a quantity of machine 
nls ya eee eee cece reson c ee cence sree eee 1, . tools, as follows: Lathe, molding machine, gear shaper. 
Velveteens and corduroys, W. ®penhym & 10,686 NOVICES milling machine, helve hammer, and die sinking ma- 
SONS vee ce reser e seen eee eee eee eee 51,713 ? chine. fpplications for proposals shoule refer to 
16 Foot LAUNCH Washing fluids, E. F. Kaestner......... .» 51,796 H} —most of them with no tool experience Schedule 523. Blank proPosals will be furnished 
Watch movements, B. L. Strasburger.. 51,715 whatever—built boats by the Brooks System upon application to the Navy Pay Office, San Francisco, 
COMPLETE Watch cases, Dueber Watch Case Man F Jast year. Over fifty per cent. have built Cal. or to the porean. H. T. B. HARRIS, Paymaster- 
vritet $ toring (Co... 08 vo ckieacdawagentee dn k Chews 51,707 % their second boats. Many bave establisbed cere: U.S.N. 4-17-06 
ENGINE Whisky, L. Gilliams & Co. ». 51,697 themsclves in the boat building business. i on i - 
WE ARE THE LARGEST BLILOERS Of BOATS & LAUNCHES by INE WORLEY | Whisky, Ginter Grocery Co. .. + 51,698 If you can drive a nail and cut out a piece Corliss Engines, Bremer 
SEND FOR FREE ILLUSTRATED CATALCO Whisky, S. Binswanger & Bro.. -, 51,723) fy of material from a full size pattern—you ane CHINES Machinery. gine TL TER 
Ald BOATS FITTED WITH WATER TichT cComparTMeNTs| | Whisky, Union Distilling Co. ... -» 51,736) fy can build a Canoe—Row-boat-Sail- & MFG. CO. 888 Clinton St., Milwaukee. Wis. 
CAN NOT Simms Whisky, one & Kennedy paciyes a pie boat Launch: or, acht—in your leis- 3 
WE CARRY A FULL LINZ OF BOATS READY To SHIP. isky, Calhoun Distilling Co. ++ 51,741 y PES Le AG DOME. = EXPERIMENTAL WORK 
Whisky, Chicago Distilling Co. ... -» 51,778 The Brooks System consists of exact } ‘MODES i& ‘ ; F i 
25 see err i A : tions developed. Special Machinery. 
Ie MEA Me WRG MENS eMtEREea | Whisky, Clover Leaf Wine Co.............. 51,780 3) size printed paper patterns of every we | es 
: mi | Whisky, P. Dempsey & Co. ... , 51,788) J part of the boat with detailed instruce E V. BAILLARD. 24 Frankfort Street. New York. 
Whisky, Jesse Moore Hunt Co .. 51,846 e: tions and working illustrations 


ao 
—_ 
"00 
ao 
a 


THE BERKEFELD FILTER Whisky, F. Westheimer & Sons. 


: 3: § showing each step of the work—an iten.ized ) RUBBER Expert Manufacturers 
The Standard of the World| Whisky, M. J. Doran ...... 51,863: 3% bill of material required and how to & Fine Jobbing Work 


The only filter removing typboid | Whisky, Union Distilling Co. 51.876. gy secure it. 4 . 
J and ‘cholera “pacill troa the | Whisky, B. Weil ..... casas bis7 & soiilyounced is the patterns. ansting from Mf PARKER, STEARNS & CO., 228.229 South Street, New York 
water. Tested and recommende: i il & Co...... .. 51, . 3 a mater rom§ u nly 4 
iM Bacteriologists all over the esky Moustan pisniuine Co. at B78 arpa houeenola rg Is required. is yg ‘Old ‘Gold, Silver and Platinum Bought. Ship 
world. The greatest invention inthe fil- | Whisky, E. Weil *) 51/913 1 We also furnish complete boats in the jp | POvns ange willromit Caan immediately. 
ter technic auring the last ten years. Whi Ky, ra he oe any ey : "t Brea5 Ree ns 7 Pp t oF | ASEH KLEINMAN, 260 8th 8th Ave., -Y. City, N. Y. 
The filter gives water in small and large | Wrisiy John C. Weller Co. "1 81'935 «Ss Satefacon guaranteed or money refunded, Mg & > 
quantitiesaccording to the sizes. Easily isky, John C. Weller Co. + 51, ( 8 A “DRYING “MACHINES WORRELL 
cleaned, filter cylinders sterilized by Whisky, E, Weil ......... Prete sues ee eres +++ 51,952 - Our big free cata log tells how you can 4 ry ae bal. Mo. 
boiling in water. Send for circulars to ene Flint & Walling Manufacturing ieaat . build boats all styles —all sizes. yw: THE NATIONAL MODEL WORKS. 7 
BERKEFELD FILTER CO. Wine, F. “Banaries Whiners - 51, 841: . BROOKS BOAT MFG. CO : Experimental Work, Models,: Patterns, and “Light 


4 Cedar Street, New York Wine, champagne, G. H. Mumm & Co 51/869 (Originators of the Putters $y: + Ds {) : Manufacturing. 85-87 Fifth avenue, Chicago. 


MILLS FOR ALL MATERIALS. LABELS, 


OUR BUSINESS IS TO MAKE 
GRAIN, CRUSHING GRINDING | ‘Ballantine,’ for beer, Milwaukee Litho- 


Special Machinery designed ‘and built to order. 
G. M. MAYER, M.E., 1131 Monadnock BL. Chicago, als 


F TE SCHWERDTLE STAMP CO. 
4 STEEL STAMPS, LETTERS &.FIGURES 
. BRIDGEPORT CONN. 


“B-Bly-D,’’ for insecticides, Leggett & Bro. 12,811 


de eraphbing Co. seen ce ceecee eee cena iene 12,799 1 
TANTER Ge LIARDCE ae poavendish Bridge Score,’’ for bridge scoring 5 ae . 0 
. evices, BrentanoS ...........ceeeee reas 12, i 
KINDS OF MATERIALS FROM COT- “Celeri,’’? for vegetable tonics, Wilmanns ! Fy p erim enta lg M odel Work 


TON-SEED 10 ROOTS AND HERS S, ae Bros. C02 neers cee ee each weed ea otal vba 12,818 
5 Adee eens ele | “Cherokee Maid,’ for cigars, Cole Litho- 
oe E55, tF YON WANT graphing Co, .... ccc cece tee cee ee ee eee 12,796 - 
AE JANY KING OF A ‘Doctor Sylvester’s,’’ for veterinary prepa- 
MIEL OR GRINDING rations,, A. A@ONS .........c eee eee 12,808 


j Cir. & navicefree. Wm. Gardam & Son. 45-51 Rose St,N.¥ 
E| t Sunpites. Pelephoner, Novettics, Denar Of, 

ec ric Tantera, fang Lalteries, faups, he')s, helt, 
Big caralog 4, We undersellau, Want as’ te. 


booka, ta 
MACHINE, COME TO ‘Wountain Heights Whiskey,’ for whisky, i $ S, Glevels 
RUS AND YOU WILL qsitmingham Distilling Co, .... 2.2. 12,808 - O10 FeRCTEIC WORKS, Cleveland, Obie 
il GET THE BEST “Havalawn,’’ for grass seed mixture, t. 
H iii Lowis Seed Co. wi. c ccc ee cease eee e eens 12,816 | 
1TH tf . AND STILL SAVE ‘“Kermer’s Little Cannon Ball Bills,’ for a : NOVELTIES & PATENTED ARTICLES 
BEAL Od ‘S ONCE , AND y, : liver pill, Kermer Remedy Co........... 12,809 | MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIALMACHINERY. 
SHMATES FREELY FURNISHED. “La Rouge ee een a Hid imepstation E.KONIGSLOW STAMPING &TOGL WORKS, CLEVE LAND.. 
for beautifying the complexion, _ KS. i 
SPROUT, WALDRON & CO. Ransford s..ccsccece cece ecu eeecucsecees 12,813 : 
SEND FOR CATALOG NO 4. } MUNCY Pa ‘Lithia Holland Gin,’’ for gin, L. M. Smith. 12,801 
——— ' ~ %., + : BE ” Pp. s We manufacture METAL SPE- 
Rsteanl SS Ra rf Manhattan, a eo CxTTACt Aragon 12,797 You Can Tell A Truscott | NY ENTO RS CAL TIES of all Kinds: to order; 
‘ 9 fanny Manutactae ine Co. , argest equipment: lewest pric” 
Clearing Sale| :yy yt guy: ass Siainéiciicing’ co." BEF | You Can Trust One ees 
si hil Sie Jones OE Orn for whisky, 12,802 H model for low estimate and best expert adviceFR EE 
j sed tly Typewriters “100 Goode Thines to Kat for preserved 2 The product of three generations of boat-building ex- THE EAGLE TOOL CO., Dept. A, Cincinnatl, O. 
ig ‘ : baci = 
bats e own and offer as wonderful bargains, 1,500 fruits, vegetables, and table delicacies, perience, TRUSCOTT craft embody every, modern fea- 
By typewriters which have been used just enough Erie Preserving Co. ......eecaceeeneeeee 12,804 ture. TRUSCOTT eutomatic control isa marvel of OP Es 
e 16 pat them in pe fect adjustment. Better | ‘‘Portland Peinters,’’ for cigars, C. Brinton. 12,795 convenience. TRUSCOTT under-water exhaust is Canis ate 
Uy t free ex-| Pros’t,” for Ph. Kili * a 2 4 7 ATALOGU 
aininanion. 1, new Vigie Soles machines, but Wael for 89S— | “Pungent Aromatic Cinget Ale foreeinger \’  ” | | absolutely noiseless, causes no back-pressure, and is Posi- ES' C DO GEY. 
our price wi ile they last. B45 A ia’ tivciy guaranteed actually to accelerate the speed of 
citalegue containing unparalleled lst of splendid ale, Western Carbonic Acid Gas Co..... 12,798 LE NNE CITY. N.d 
R E E typewriter barpaid an Send for it today, “Puritan Massage eee a for suisse aan the boat. Send stampsfor our 80-page catalog. 
- cream, Puritan Massage Cream Co....... 12, “ 
Rockwell- Barnes Co., 959 Baldwin Bldg,. Chicago, III. | “gapolin Glass Frosting,” for glass frosting, B We, Head bought jones ene in ‘The Book of Circular free, Wonderful 
Gerstendorfer Bros. .......ce eee ce cece 12,815 pare eclearest, most comprehensive book cn automatic teacher. 5 styles 
‘a sire on - : " small craft ever written. Traces OMNIGRAPH 
\ - 7 it Inpr peel) ( di t The Nightingale,” for talking machine rec- a} the development of every type. Hage. Re cose 
- él pew Of No. 5 Nl fe | orgs, Englewood Co. Consolidated Fac- 12.817 — rh 228 Pages, cloth- bound, fully ie fey St., New York. 
Brahe ose ate son te es ea si ue Se as orate Giste ane, bisre’S , mUoertorey  lustrated—a regular dollar boo 
: Shipped upon receipt of $2.25 cash eae Scott Hip- Form jand Bustle,’’ for hip ‘ioskoe wR) We will send 4 copy postpaid, eee - - 
Express prepaid and #1,00 Lvecbenar nie ‘ponte, ic pee pare ante ae ¥ with a year’s subscription to our e 
Bractic ales g100 Rooter eae the Ottmann Litbograpbing COs waieciss evn 12,812 ° quarterly er NO wee Sot ape ee | Magical Ap paratus. 
ee aaeal men a erga one . Benth Brand? “Metal. Clasp. “Envelopes; ¢ 5 net entirely satisfied, return the Grand Book Catalogue. Over?0engravngs 
‘or envelops, C. J. Cohen & Son........ 12,805 j book within ro days, ‘and we will 


pondence. Machine complete $8.25 on 25c. Parlor Tricks Catalogue, free. 
bit. 


stallments, $7.50 for cash. Cases $1.75. refund your money. 


Truscott Boat Mfg. Co. 


Ien.363 Su Joesh,Mich| MASON'S NEW PAT. WHIP HOIST 


«1 MARTINKA & {20-3 Mfrs.. 498 Sixtb Ave., New York. 


FE 5 
" . Energetic Salesmen Wanted. 
7.5 Wrines aq Well BS AMERICA CO. (Mtrs.) PRINTS. 
agiuimachre, 674 North Bey Momence, Ill. 
D4 vt ee we = .._— | ‘‘Asbestol,’’ for gloves and mittens, Joseph 


N. Bisendrath Co. ...csscscccseeceeeuas 1,627 | 


ae for Cutrie ger poise: faster than. Flevators, and hoists 
| “Bog i Hrvati,’’ for a liquor made from H i ivect from foams: ayes ANG HnR, A010" 8. expense. 
60 YEARS white corn whisky and brandy, J. Kova- | CHOICE IMPORTED | Manfd. by VOLNEY W. Ma SON: i CO., Inc. 
y EXPERIENCE COVIGS sca D2 olan zcehalned Pin Gin cehect ics 1,631 | Enelish Lawn Grass Seed Providence, R. I, U. 
“Juanita,’’ for flour, Scott County Milling i 54 ios 
Pear Cone nr ear er ae a a is the best seed to use for your law |STEEL TYPEWRITER TYPE | E n TY PEWRITER TYPE, 
Both oe Let 1,625 | | $e make. of wtit furnial oumplete outfit for mak 
“Motor Car and Lantern Backs Bicycle Play. ” It contains some ten varieties of the best, fine all styles, NEW YORK STENCIL WORK, 
af ‘ vy say. | Lawn Grasses and is entirely free from weed 100 Nassau Street, New York. 
ing Cards, fer playing cards, United H seeds and coarse grasses, fo 
4 States pinging Cord Go as a ee 1,632 : : 
“Some Up-to-Date Mother Goose,’’ for shoes, : It is imported exactly as used on the best of EARN WATCH MAKING 
TRADE MaRKS cop V., Sehoenecker) Boot and Shoe. Cow. ..i.ce2 1,826: the celebrated lawns of England, is hardy and L 
abasco Heaters, for heaters, Kewanee ] 
DESIGNS HGMOR Boe “Sacco usec ood ei ote ene he 1,633 uxuriant growing. P we, teach it thoroughly in as many juonths as it 
“ Fs os = ee ' formerly took years. Does away with tedious appren- 
Copyricnts &c. wapeee ates ee et - Pop: Bou, ashe 1,629 1-Ib. Carton, 25c —-5-Ib. Bag, $1.01 : ticesbip, Money earned while studying. Positions se 


> curet Easy terms. Send for catalog. 
-8T. Levis WATCHMAKING SCHOUL, St. Louis, Mo, 


ANGLE BENDERS 


Anyone rending a aketch and Sescription may “The Maid’s Dilemma, for beer, Joseph Postage 8c extra on 1-Ib, Cartan, 


Nickly ascertain our opinion free whether an ee ° lo. 
fhyontion ig probably patentable, Commmicn Schlitz Brewing Co. ....e ee eeee cence eees 1 7830 | Blatchford’ foenll paleal Co 


tions atrictly contidential, HANDBOOK ou Patents ae ae ee Established in Leicester, Eng., in 1800. 


BN 


sent free, citdest agency for: for Lae patents, ene ‘ Bie ae oe Sater : 

Patents taken through Muun & Co, recelve A printed copy of the specification and drawing FINI | Give up tbe old expensive vise metboad 

special notice, without charge, in the of any patent in the foregoing list, or any patent 4 1 ang use our quick and powerful hand 

- rt ir ’ in print issued since 1863, will be furnished from ” —s power ponders. Form angles in BLOC up 

cienti i¢ mer’ Catt this office for 10 cents, provided the name ani j"s—*" to 1g ine rite to-day for catalogue 

bd tumber of the patent desired and the date be) Wallace Supply Co., 521 Garden City Block, Chicago, Ill. 

A handsomely illustrated weekly. Parzest ers Mi Address Munn & Co., 361 Broadway, New a 
evlation ef any scientific journal, ‘erms, 83 & ork. 

ear; four isenthe, $1. Soda by al] newsdealera. Canadian patents may now be obtained by the in! W. B. KNIGHT. MACHINERY CO. 


Mfrs. of Special Machinery and Tools 


i 

| 

uN Co 36 1Broadway, New York ventors for any of the inventions named in the fore- ! 
| 2019 to 2025 Lucas Ave.. ST, LOUIS 


going Hst. For terms and further particulars 
ranch fice. 6 P Sta Washington D.C J address Munn & Co., 361 Broadwas’, New York. 


Removed to 182 Milk Street. 


380 


Scientific American 


May 5. 1906. 


New York Belting and 
Packing Co. 


LIMITED 


Manufacturers of High Grade 


Rubber Beltin 


Diaphragms, Dredging Sleeves, 


Emery Wheels; Air Brake, 
Steam, Suction and Garden 
Hose, etc., Mats, Matting, 
Interlocking Rubber Tiling. 


Also manufacturers of moulded 
and special rubber goods of 
every description. 


Write f or catalogue. 
91-93 Chambers St., New York 


Stationaries, Portables, Hoisters. Pump- 
| ers. Sawing and Boat Outfits, Combined 
L4 With Dynamos. 


Gasoline, Gas, Kerosene. 
Send for Catalogue 
State Power Needs. 
CHARTER _GAS ENGINE 1E CO. Box 148, STERLING. ILL- 


What Is Daus’ Tip-Top? 


TO PROVE that Daus' “ Tip-Top” is 
the best and simplest device for making 


~ Bape 
a Ppagoy 100 copies from pen-written and 50 
= te pee copies from ty pewntte n original, we will 


anip complete duplicator, cap size, 
thont deposit, en ten (10) 
daye’ triul. 

Price 87.50 leas 
trade dlacountot 


Yat 
83% per cent. or 


Net 


Ail varieties atrowest-prices. Best Rautroad 


meat A, B Lo Co., DausBldg., 111 John 8t,, New York 
Track and Wagon or Stock Scales made. 
<Also 1000 useful articies. including Safes, 


eale Sewing Machines, Bicycles, Toets. etc. Save 


Money. Lists Free. CHICAGO SCALE 'CO., Chicago, IN. 


CRUDE ASBESTOS 


DIRECT FROM MINES 
/ prepareD | R, H. MARTIN, 


ASBESTOS FIBRE, ofFice, sT:PAUL BUILDING 
for Manufacturers use 


220 B’ way, | New vor! York. 


TAPES AND RULES 


ARL THU 
For sale every wh wd tar 
Catalog Nu. 8, 


LUFKIN RULE CO, 
Saginaw, Mich., U.S.A. 


New York and Bcodon 


Motion Pictures 


(0 EXPERIENCE NECESSAR 

A our instruction Book and 
‘Bus ness Gu de” tells all. We 
farnish Complete Qutfits with 
Big Advertising Posters, etc. 
Humerous dramas brimful of fun, 
travel, history, religion, temper. 
ance work and songs ilustrated. 
One man can doit. Astonishing 
Opportunity in any locatity for 
@ man witha little money to Show 
in churches, school houses,lodge 
Big profits each entertainment. thers 

It's easy; write to us and we'll tell you 


ff PAYS BIG 
Toamusethe 
Public With 


halls, theatres, etc. 
do it, why not you? 


low. re e 
AMUSEMENTSUPFLY CO 4°7 Chemical BookBIaf,,CHICAGO- 


Bausch 2Lomb 
Microscopes 


This isan invitation to send for our 
illustrated catalog of Microscopes if you are 
interested in best instruments for the least 
money, those that are used in the lvadiu 
laboratories everywhere and by individual 
workers who know the best. 


Bausch & Lomb Optical Co. 


MANUFACTURERS 


the right proportions, 


. 

me 
‘ 

ete 
often = A 
+ I 

7 
> ont be materials used in Sun-Proof Paint—zine, 


tioned and ground and ground 
Structed mills, 


Satisied customers. For 


That intimate intermix- 
ing so necessary to good paint 

cannot be produced by paddling, even 
though the right ingredients be 


hand-mixed paints do not go as far nor wear as long as 


PATTON’S 


SUN-PROOf 


oil and the best turpentine driers—make 


Patton’s Sun-Proof Paints are sold b 
y reliable dealers, 
whose business existence depends upon the continued ‘patronage of 


souvenir, 
PATTON PAINT COMPANY 


218 LAKE STREET 
MILWAUKEE, WI8 


used and in 
That is why lead and oil 


NTS 


lead and silica, strictly pure linseed 
good paint when Properly propor- 
and mixed and’ mixed ‘in specially con- 


information 
address 


“paint 
free, 


and 


a pretty 


boat. 


absolutely safe, 


sportsmen. The ideal 


built of steel with air cham- 
bers in each end like a life 
Faster, more buoyant, 
yractically indestructible, 
dort leak, dry out and are 
They can’t 
sink. No calking, no bailing, no trouble.. 


THE Ww. H. MULLINS COMPANY, AI) Franklin St. Salem, Onto. 


‘lutor Boats, Raw Bouts, 7 


Mullins ‘Steel Boats Huatlag and lishing Boats | 
oy 2 | 


Write for italoume i 
i 


-Every. beat is guaranteed. Flich ly auiorset by: 


boat for vleasure. summer reserts,. parks. etc. 


y 


ROCHESTER, N.Y. 
NEW YORK CHICAGO BOSTON 
SAN FRANCISCO FRANKFORT A-M GERMANY 


MENNEN’S 


BORATED TALCUM 


TOILET 
POWDER 


After Shaving. 


Insist that your barber use Mennen’s 
Toilet Powder after he shaves you. 
Itis Antiseptic, and will prevent any 
of the skin diseasesoften contracted. 


A positive relieffor Prickly Heat, 
Chafing and Sunburn,andall afflictions ofthe skin. Removes 


ali odor of perspiration, Get Mennen’s—the original. Sold 


everywhere, or mailed for 35 cents. Sample Sree. 
GERHARD MENNEN CO., Newark; N. J. 


STEAM USERS 


Rainbow Packing 


‘The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can’t blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark—the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 


Manufactured exclusively by 


PEERLESS RUBBER [fiFG. CO. 
16 Warren St., New York 


134 h.p. engine only, $33.15 
3 h.p. engine only, 44.00 


DETROIT New Model 
AUTOMARINE Motor 1906 | 


The Smoothest Thing That Runs — 


Noise, Friction and Uncertainty reduced to a minimum. 
The result of ahigh standard of manufacturing-—which means 
' every piece of metal-tested—not by rule of thumb, but by scien- , 
tific methods, on a testfng machine built for the purpose. 
» From foundry to user, the DETROIT AUTO-MARINE ' 
MOTOR passes in its various stages under one organization head. 
We are making 10,000 -Auto-Marine Gasoline engines 
- this year, not merely assembling parts made.in various factories. | 


WE MANUFACTURE THE MOTOR COMPLETE 
AND GUARANTEE EVERY MOTOR WE MAKE ! 


1%, H.P., $33.15. Engine only 


'3H. P. willdevelop 4 H. P., $44.00. Engine only i 


Write for Catalog describing Auto-Marine | 
Motors 1:to 20 H. P. 

DETROIT AUTO-SIARINE CO. 
75 BE. Congress St., Detroit, Mich. 


95 Libert'y Street, New York ! 
The Bourse, Philadelphia 


_ Fhe only builders of Auto-Marine Engines 
in the World 


Miniature 


Electric Railroad 


WITH TROLLEY CAR, TRACK. 
AND BATTERY 


Write for Catalogue ‘*B’’ 


and trains, tracks, bridges 
and switches. Small dy- 
names.and motors. 

The Carlisie & Finch Co. 


233 East Clifton Avenue 
CINCINNATI 


PEANSYEWPNDACLCHER RCNP 


STRONG-FAST - SAFE 


YOU MAY EXCEED THE SPEED 
LIMIT BUT YOU WIL NEVER 
BE’ STOPPED BY. THE 


WG SUAUNE. 
WETHAD STUBS 


PENSAR NY 


OSTON, 


pee | beast & 549% SHEL 


167 OLI¥tH 


ppdet Hy st h. p. Touring Car, $2,600 
10. De DEtrO:t. (Tampa nes mcludeds 


Thorough mechani- 
| cal finish—so fine 
it and minutely wrought 
| as to bespeak more. 
than ordinary pains 
and skill—is one of 
the many features 


that make the 


notable 
for its smoothness 
of running and virtually 
trouble-proof in its construc- 


A full line of locomotives: = 


tion. This carefulness of 
building, coupled with me- 
chanical principles of proven 
correctness, result in never- 
I failing dependability of ser- 
| vice—in surprising economy 
of maintenance. 

Cadillac value is most 
apparent under the severer 
tests.of travel. Ask your 
dealer to give you a demon- 
stration. His. address and 
illustrated Booklet.N sent 
on request. 

Model K, 10 h. p. Runabout, $750 

Model M, Light Touring Car, $950 

‘§ Model H, 30 h. p. Touring Car, $2,500 

i. Model L, 40h. p. Touring Car, $3,750 
All prices f. 0. b. Detroit. 


[| Cadillac Motor Car Co., 
: Detroit, Mich. 


peace cae Licensed ame Itfrs. 4 é 


ypepat 


The facet moter an 


Insilt isineernplete without 


SOLAR LAMPS 
There is no danger in the night for the 
car with the SOLAR because there is 
light and plenty of it—a brilliant, pene- 
trating light that pierces the distant ob- 
struction and at the same time lightens 
up the ground right in front of the car. 

The SOLAR is extra heavy, extra solid, 
extra handsome. 
BADGER BRASS MFG. CO., Kenosha, Wis. 
11 Warren St., New YorkCity 


Electrical Engineering 
and Experimental Work of Every Description 


We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 


phinery throughout. 
SPLITDORF 


Cc. F. 
Engineering Dept. 17-27 Vandewater a N. Y. City 


100L KNOWLEDGE (HEAP 


In fact you can -have it free! 
This cut represénts our new Tool 
‘| Catalogue No. 2:2. It is cloth- 
bound and contains 950 pages all 
about Tools. Fw)! descriptions 
and thousands of illustratians. 
: Sent post-paid on receipt of $1.00 
* which is refunded on your trst 

| purchase from us of $10.00 or over. 
al 


6 MONTGOMERY & CO. 
{105 Fulton St., N. Y. City 


SLY, 
erent remain 


[stots Usa 
& to 21 South Olinton Street, 


